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I.  SCIE2\rriFIC  AND  ENGINEERING  INVESTIGATIONS 


A.  Department  of  Aeronautics 

1.  Drag  Characteristics  of  Ilissile  Nose  Shapes 

Principal  Investigator:  Lt  Col  William  A.  Bdgington 

Associate  Investigator:  Capt  Fred  T.  Gilliam,  Jr., 

Department  of  Aeronautics 

Sponsored  by  the  Air  Force  Arnament  Laboratory,  Eglin  AFB, 
Florida 

A wind  tunnel  investigation  of  the  Aerodynamics  missile  nose 
shapes  was  conducted  to  determine  the  associated  drag  characteristics. 
The  Mach  numbers  of  interest  range  fron  0.2  to  4.5.  The  results  v;ill 
be  sunrarized  in  a report  that  is  to  oe  conpleted  by  October  1977. 

2.  Flow  Field  Disturbance  Created  by  Porous  Spoilers 

Principal  Investigator;  Lt  Col  Richard  F.  Felton, 

Department  of  foronautics 

Associate  Investigators:  Capt  Michael  M.  Tower,  Department 

af  Aeronautics;  Cadet  Stephen  G.  Wurst,  Class  of  1977; 

Cadet  James  W.  Foister  III,  Class  of  1977 

Svonsorea  by  the  Air  Force  Weaixins  Laboratoo/,  Kirtland  APE, 

New  Mexico 

An  axp'rimental  investigation  of  tne  flow  fiel  i in  a cavity 
It  -ated  downstream  from  a porous  s;x3iler  is  iToing  conducted  in  the 
Dep  '"tm-  nt  of  Aeronautics  trisonic  wind  tunnel.  Initial  tests  on 
f jc  pl-itt'  models  have  beci:  cvnclu.  'd  and  th'.  present  worl;  is  as^xxri- 
a.-'  V a a cavity  located  in  a cylindrical  ■''vdol.  V ■ ious  con  tpi- 
" .or  at  orour,  '[Xjiters  have  V.v->o.'  investigated.  Resnl*-.s  ind  'a', 
tmt  lJ  coml  type  moiler  ("mow  fence")  yields  the  nun‘"-'mi  p^rt'.  'at  ion 
on  Idle  surface  of  the  model.  'uture  plans  are  to  investigate  the 
rfi'ssure  variation  in  the  cavity. 


3. 


The  Flow  Dynamics  of  Unsteady  Separating  Regions 

Principal  Investigators;  ^tlj  James  D.  Lang,  Department 
of  Aeronautics;  Capt  Michael  S.  Francis,  Capt  John  E. 

Keesee,  Frank  J.  Seiler  .Research  Laboratory'  {TsFSC) 

Associate  Investigators:  Capt  John  P.  Retelle,  Jr., 

Air  Force  Institute  of  Technology,  University  of 
Colorado;  Cadet  Neil  A.  Youtsler,  Class  of  1977; 

Cadet  John  J.  Albert,  Cadet  Davis  L.  Kluczinske,  Class 
of  1978 

Sponsored  by  che  Frank.  J.  Seiler  Research  Lalxiratory, 

Air  Force  Systans  Conmand  (AFSC) 

The  unsteady  separating  flowfield  produced  by  an  oscillating 
fence- t^^'pe  spoiler  on  an  airfoil  is  being  investigated.  Surface 
pressures  as  well  as  flcwfield  velocities,  circulation  eind  the 
vorticiti'  field  are  measured  experimentally.  Knov.ledge  of  the  flow 
physics  is  the  goal  of  tins  study,  and  during  this  period  .reasurcments 
were  conpared  to  predictions  of  an  analytical  model. 

Pub  1 i^^ions 

'■  Inttaraction  of  an  Oscillating  Control  Surface  with  an  Unsteady 
.ScfJarated  Region,"  Journal  of  Aircraft,  Vol.  13,  No.  9,  Septonber 
1976,  pp  687-694. 

"Dynunic  Loading  on  an  Airfoil  Due  to  a Growing  Separated  Region," 
Prediction  of  Aerodynanic  loading,  AGARD  Conference  Proceedings  No.  20^, 
September  1976,  pp  26-1  — 26-12. 

Presentations 

"Dynamic  Loading  on  an  Airfoil  Due  to  a Growing  Separated  Region," 

AGARD  Sym(X)sium  on  Prediction  of  Aerodynamic  Loading,  N7\SA  Amos, 

29  .Sept  1976. 

"Dynamic  Effects  of  a Growing  Sep£irated  Region  on  an  Airfoil,  " Univ. 
of  Tenn.  Space  Inst,  sliort  course  on  Flow  Separation , 19  April  1977. 
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4.  Iirprovod  Aixpi£m<_  -lar.  -uverinc  T^erf^niance 

Pr!ncitTal  Invstitjatoi  : Mai  Janif---  0.  lang,  Dep:  ♦':>ont 

of  Aeronautics:  Capt  ;Uclktel  S.  livincis,  Capt  Joh;  C. 

Kcit'see,  FranJ:  J.  Sei  ■:  Pescvirch  Ixitwratorv'  (AF3  ' 

Sponsored  by  :J- ' Frim’:  J.  Sri’  r Ror.  varch  lalxirato'^'  an^; 

the  AF  Flight  LF,iianti<”  : la’oi  ■'I'y,  .^u.r  Force  Syst>  s 

ConTvtnr  (Al’Sri 

Imjiroved  airr-dane  turn  ixariomance  was  .xi'st  invest  j:te‘ 
by  calculttine  turn  trajectories  fot  a lu  jh  • xat f o’ irvtnce  lightweiaht 
fighter  when  Ute  dynani.  stall  piienonienon  i_  or^  eyed.  In’rjro.’cr;* 
to  i>'rfonrxir..ce  deix^nds  on  the  -.o-,reo  to  wliicli  lift  can  be  sustxii.ned 
at  IcM'  airsiat-ods.  Furtw^x  si.  ’S  d'  .■  .eJ  'ok. els  the  pi  r:tic~ . 
application  of  dynamic  stall  u.d  susiair.''!  lift  ir  ''Bneuvo'  ;ng  f igh 
Pi  .istintati  ms 

"(lood,  Bitter  and  Best  * im  iVii  Ltiance,"  At^  FI  ' iht  Dynaimcs  Lalio- 
ratory,  J1  March  1977. 

5.  A Coi~iuterizoii  Approach  to  Teach’ ’g 

Aircratt  Design 

Frincitjal  Invest  Lgafc.,:. : 'laj  Gai  ey  T.  Mitstr^'ama , 

Depart!  I ■ -nt  of  7v  ronaut  ics 

Sponsored  by  the  USAF  Acaderay 

The  purgxjse  of  this  work  is  to  document  a coiputer  prexp  uin 
currently  titled  AERD464RPV.  The  purfxase  of  the  jirogram  is  t<^ 
conputerize  the  course  method.^  of  conceptual  design  as  taught  ’n. 
the  Aircraft  Design  course.  Tne  program  was  written  at  the  USA 
Academy  between  Jan  1975  through  May  1977,  and  lus  been  used  in  .rt 
since  the  spring  of  1976.  Verification  of  tlie  co.’rifilcte  program's 
capability  was  accomplished  in  tlic  spring  of  1977.  Docui’iLmta 1 1 o, , 
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and  publication  of  results  is  expected  to  be  corplete  in  July  1977, 
Publications  (forthcoming) 

"AERD464RPV:  A Conputerized  Tipproach  to  Teaching  Aircraft  Design" 

6.  Productive  implications  of  Dynamic  Aeroelasticity 

Principal  Investigator:  Capt  Stephen  M.  Batill, 

Department  of  Aeronautics 

Sponsored  by  the  Air  Force  Flight  Dynamics  Laboratory, 

Wright  Patterson  Air  Force  Base,  Ohio 

Dynamic  Aeroelastic  character istxcs,  such  as  flutter  and 
aileron  b’zz,  have  been  considered  adverse  phenonena.  This  project 
has  leen  established  to  investigate  possible  beneficial  effects 
assrv^'iated  with  unsteady  acrodyramics  in  the  a eas  of  energy  re- 
quired for  flight  and  flight  rierf ormance . Analytic  and  experimental 
stuci.  'S  are  planned  to  investigate  the  unsteaay  aerodynamic  cycles. 

7 . Estimation  of  Instantaneous  Disto l cion  for  the  YF-12C 

Inlet 

Pn.i  al  Investigator:  Capt  Hcu'/r.rd  M.  Brilliant, 

Depai'tment  of  Aeronautics 

Ass(.x:iate  Investigator:  Carol  Bauer,  ’'■lASA  Dryden  Flight 

Research  Center  (DFRC) 

Spx  nsored  by  NASA/DFRC 

,u'  :od  prcxiictinq  expected  maximum  instantaneous  dis- 
tort ■ n auplied  to  *_he  inlet  of  NASA's  ' F-12C  airplane.  The 
pn  ’ : iOT  ; have  beeii  cappared  to  flight  test  data  witli  good  corre- 

laf  in.  aie  current  e:  ■ ?rt  involves  corifxiring  wind  tvuinel  data  <ind 
fi  i<.in  tesi,  'Uta  to  set-  if  wind  tunnel  data  can  be  used  to  predict 
f L igl ■ ::  performance . 
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"Conparison  of  EstimatexJ  with  Measured  Maximum  Instantaneous  Distortion 
Using  Flight  Data  From  an  Axi symietric  Mixed  Coitpression  Inlet,"  to 
be  presented  at  the  AIAA/SAE  13th  Joint  Propulsion  Meeting,  July  11-13, 
1977. 

8.  Plume  Effects  on  Missile  Aerodynamics 

Principal  Investigator:  Capt  Howard  M.  Brilliant, 

Dei^artment  of  Aeronautics 

Associate  Investigator;  Capt  Randall  J.  Stiles, 

Department  of  Aeronautics 

Sponsored  by  the  Army  Missile  Coinmnd,  Huntsville,  Alabana 
Exliaust  gases  of  rocket  propulsion  systans  can  have  delirious' 
effects  on  the  aerodynamic  control  of  missiles  by  causing  sei>aration 
of  the  flow  field  ahead  of  control  surfaces.  The  purpose  of  this 
work  is  to  experimentally  evaluate  the  effects  of  this  phcnoinc>na  anti 
to  find  means  of  avoiding  the  problan. 

B.  Department  of  Astronautics  and  Ccmputer  Science 
1.  Test  Generation  St:>ftware 

Principal  Investigator:  Major  Kenneth  L.  Krause,  Depar  aiv>nt 

of  Astronautics  and  Computer  Science 

The  purpose  of  this  research  is  to  define  and  create  a comiju^  ei 
software  systan  to  aid  in  test  construction  at  USAFA.  The  software  will 
store  a data  base  of  questions  for  a course,  keep  starin'-^  e ti  ■ indi 
vidual  questions,  and  create  tests  from  these  questions  Ixised  or  e"e 
director's  desires.  Several  departments  (Cor^xitcT  Science,  As^  r<.). .uurii. 
Chemistry,  Physics,  Behavioral  Science,  and  Foreign  lang'.ugcs)  were 
involved  in  the  definitim  phase.  The  researc);  was  initiatt'd  a-  a 
Com{)uter  Science^  495  t s taught  by  Major  Kr  vi-.o. 
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2.  Visual  f Into'  i iret  Lve  Ijxojut^i  of  an  Algol  Prc>:r.ini 

Principal  Investigators:  Ntijor  Kenneth  L.  Krause  and  Major 

Law' ence  E.  Druffel,  Deijartnfiit  of  Astronautics  and  Con^juter 

Scit-nce,  and  2Lt  (CIC)  Gar^’  D.  T'ajnor,  CSc]-02. 

This  research  was  done  as  Hc'Ulor'^^  Ccriputer  Science  499  (Sprix'.a 
1977)  prc.  ject.  TIk-  objK'tive  is  to  taiu  an  Alcpl  protjram,  insert  ap[  :‘o- 
priate  1-  niunal  display  and  control  stt.Lc^ents,  and  tlicya  exec'ute  tlie 
■re.  cc-d  -Xl  . Tile  nevv  (.xxie  wiio.  dei'.ionstr ate  on  a I'D  322  remote  terruivd 
tl.c  •'xt.'v' ition  of  the  orxainal  /viyol  ct^dk  oy  bl-inkmq  api  ^opria^e  1 a 'S 
II.  indicating  tlie  resultant  v'aiue  o^  the  executed  suitti.ient.  Tht  scft- 
wi  •'  '’Streni  will  bt-  uso-i  in  tlie  e'onputer  Science  100  classroom  to  diTon- 
basic  Algol  oi:  '^ructs.  in  tie  fall,  we  will  e:<per int-Tit  wdt’'.  .k' 
!t  it  using  the  package  indoivindent  iy  to  test  his  xim  Algol  ^xxle. 

1 . O' inputerized  Inviirted  file  doncordai ice 

Pi  1, -ipal  investigator:  Ll  Ccd  ooim  A.  ^inag,  ...'{.lartiTont  of 

Astri.  nautics  nd  Computer  Science 

Asi  date  investigator;  CLC  ‘o,,’  ‘icl  '"ht  . nton 

Tliis  project  will  provide  tlie  )SAI-'  Acc-dtuiy  a computer  aoi. 

Tibic  concordaixre  wixh  die  tollcwing  caj->abilLLies: 

a.  AcC'  to  sixcific  verses,  clxipters,  and  bn  ks  of 

rexii.  .1  text  by  spt-  mcj  die  Uxik  ' ' ir  ■ ■ .>r<^i 

■i 

b.  iVicess  o spec  L ! 1C  . ■ r ti 

• ! a ko'/  v.o’  C'.  i-n-'-Usi  va 

c.  Acc  -s  -o  specific  icA  ai*  ’ . 

: • ,.nc  multipli  ^ords  (up  to  lui  1 ‘d  r 


,.:e  number 


rst's  to  those  ' fiich 


ail . ^ . 


'"he  .ibove  on-line  ieatures  are  nade  jxissibL  tlin  ;<jh  tiic  ase 
ot  a oon^iuttarizLKl  inverted  file  dinx:tory  system. 

4 . Ikisic  Cadet  LValuation  Systtm 

Princi[xil  Investicjatc;r:  Lt  Col  Join.  A.  ZxtKjq,  Departau'nt  of 

Astronautics  and  Conn-utcr  Science 

/Associate  Investigator:  CIC  Ai'tliur  L.  Waclrlori 

This  project  will  provide  the  US/^M’  Acader';/  a L'as.c  Cadet 

Evaluation  System  witli  the  following  capiiuili'iLes. 

a.  Provide  an  accurate,  concise  report  to  ■ ich  /Ac*.'  on  his 
tourtiiclussme'n  BCi'  training  achievunents  in  relatLor.  tc.i  xioir  ciass- 

b.  Attempt  to  correlate  BCi'  pc'rfon'it  nee  fac  ors  wi  a 

acti  It  ion. 

c.  /A'  .,mi-)t  to  correlate  .xT  x'rfo;.;  iiaci.  ractoro  we  , tile 
caC;et':'  ixir : oriTtinco  ovc"  tJit'  next  fo'ir  ^xars. 

L .rst  use  of  tire  evaluation  syst’.ai  wi^i  ix;  on  t'ne  Clasi 
I'tol  i.X'i'  rata. 


A.  Develc.  ment  of  at. 

lerataig  IV  tem  fa'  . 

C.  10/PDP-  .1 

Crapliics  Coii'pater 

i’rinciiial  InvcstigatiTv 
Pennetli  L.  lira  use,  tt.v 
Science 

Capt  Rc!  rt  '1.  "rx',,o 
1 ti:>  ■ 1 o;  ■ roi  I 1 ’ 

ind  .'laj 
1 - ; COTitiutei" 

••iscxiiate  nvestigatO'  : 

C LC  1 xne.s  r G . Ha  ■<  'ii 

.'le  projei't  V/’iS  tW;-S', 

:eSL'  ■ C 'i  ' 1 ei  Sc  |e 

''1  t'ffoi'i  to 

aiJt.'r:it ! a<.| 

• 

. n till,  ' . -It  ion/ 

'Cl  1.  'TUI  Uii*- 

ill  : ' 

■1  Ii/  1 ■ eS  tlv 

.a  ■ C's  I 'apl  icr,  e V .f . ; i < 
d’liuLation  I ’ ic  i.l  ity 


Principal  Investigators:  Mij  Lawrence  L.  Druffel,  Department  ' 

of  Astronautics  and  CaiiiJutcr  Science,  aixl  ClC  Mictael  T. 

Devlin 

Research  Sjx>nsor : IWXT 

ItMX’  has  purcluised  a Itoncxlata  (JM-1  microprogranrable  cctn(juter, 
wiiich  they  want  to  interface  to  the  MLILTICS  systcan.  The  research  con- 

sidereKl  tlie  interface  options  and  reccximcneled  alternative  af^^roaches  for  I 

tlie  interface.  i 

Presentation 

7.  Anotlier  Sirple  Wa’>~  to  Present  Conputer  Proc]rajTminc] , presented 

at  the  SIG-CSE  Conference  in  Atlanta  GA,  2 Fob  1977.  ' 

Principal  Investigators:  Majors  Lawreace  E.  Druffel,  Vance  A.  i 

Mall  and  Kennt'th  L.  Krause;  Captains  Robert  N.  Hawley  and  j 

Marion  A.  l\m\froy  j 

Paper  describes  experiment  in  teaching  ccaiputer  progranriinc;  usinq  j 

i 

a multipass  approach.  Instead  of  covering  each  concept  in  depth  tlae  first  ; 

time  it  is  eiKounterod,  only  the  simplest  form  of  the  concept  is  presented 
first.  A quick  pass  is  node  over  all  concepts,  then  later  [osses  are  used 

to  reinforce  and  exteiad  the  infornotion  presented  in  tlae  first  pass.  .j 

C.  Department  of  Chesnistry  and  Biological  Sciences 

1.  Lead  as  an  Indicator  of  Environmeiatal  Quality  in  Airiiort 
Environs 

Principal  Investigators:  Maj  Charles  E.  Ttvalkon,  Capt  Michael  J. 

Moran,  and  Capt  Alvin  L.  Young,  Deixartment  of  Chenaisti-y  and 
Biolotjical  Sciences 

Sponsored  by  the  Frank  J.  Seiler  Research  Laboratory',  /Mr  Force 
SystenB  Coimoixi  (AI’SC) 
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Soil  and  vegetation  from  a control  area  and  from  areas 
irmEdiately  adjacent  to  the  airfields  at  USAf’  Acadeiry  and  Peterson  AFB, 
CO,  were  analyzed  for  elonental  lead  using  a Model  306,  Perkin-Elmer 
Atomic  Absorption  Spectrophotcsneter . Mean  lead  levels  in  soil  of  2.4, 
10.2,  and  6 . 2 ppm  were  found  for  the  three  locations , respectively . 

Mean  load  levels  in  vegetation  of  3.4,  25.4  and  40.4  ppm  were  found  for 
the  three  locations,  respectively.  These  data  suggest  the  need  for 
studies  of  indigenous  herbivores  for  possible  lead  accumulation. 
Publications 

Thalken,  E.E. , A.L.  Young,  and  M.J.  I'loran.  1977.  A survey  of  lead 
levels  in  soils  and  vegetation  of  selected  airfield  environments. 
FJSI^TO-77-0011,  Frank  J.  Seiler  Research  Laboratory  (AFSC) , USAF 
Academy,  CO. 

2 . Detonation  Property  Prediction  and  Model ing 

Principal  Investigators;  Capt  R.  Martin  Guidry,  Department  of 
Choiustry  and  Biological  Sciences,  and  Capt  Larry  Davis,  Frank  J. 
.Seiler  Research  Laboratory  (AFSC) 

Sponsored  by  the  Frank  J.  Seiler  Research  Laboiatory,  M’'  Force 
Systons  Comnand  (AFSC) 

Work  during  this  rjericxl  has  focused  in  two  goiRral  areas:  the 

Jarnbs-i’opp<  rthwaite-Zwisler  (JCZ)  irpjation  of  State  ai.c:  the  use  of  tlie 
MNlx)  and  MILDO/3  computer  codes  to  evaluate  struct 'ire/ property  relation- 
ships of  energetic  rraterials. 

'llv  .,'CZ  cKiuation  is  a first-pririeialcs  eoi  ation  it  state  developed 
rfcer.''.! by  Dr.  Siimmi-d  Jaoibs  c'  i .jtvvi'.L.  "he  c\juati-.n  contains  two 
■at  .iiif't'  -s  (r*,  e./':)  far  each  gaseon  prod\ict  speevs  and  two  evnoncntial 
[jamri't(^rs  (att.raetion  ami  rena ' s ; o; , yx)tential  exfxincnt  , als)  . The 
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pur[_x3so  of  this  i nvost igation  is  to  in^jrovo  aiid  |araii>uterize  tlie  JCZ 
Eijuatio!  oi  State.;  such  tliat  it  v 1]  adotjuitely  predict  detonation 
pressure,  detonation  velocity  aixl  product  ooniixjsitioi  data  for  £tiy 
eiqjlosive.  Availalile  experimental  data  art'  being  used  in  the  pararr'toi  - 
zation.  At  pres,  -'t  a conpiutei:  prograi . ,s  beincj  viritten  1.0  perform  th 
poreinu.-t  erization. 

The  iitdccular  orbitaJ  conpu’-.er  coties  MNI)0  and  MIIdO/3  have  been 
successfully  oiployed  to  study  tlie  initial  phise  of  tlic  Uiernrxthcc  , al 
decomposition  moc’nanism  of  2,4, 6-t rinitu'oi  olueno.  At  present  the  comjilcte 
'I'NT  thcrmochenucal  decoiT}X)si tujii  n»3clruiisr,  's  being  investigated.  Fului'e 
plans  call  for  ti„  investigation  of  the  series  of  energetic  conpounds 
2, 4, 6- trinitrotoluene  (TOT),  hoxanitrobibenzyl  , hoxanitrostillbeir 

(HNS)  aiw  liexain  trotolane  (HNT)  . The-  puryx.ise  of  this  study  will  be  to 
investigate  stru...-ture/property  relationsliips  in  these  mterials. 
Publications 

Guidry,  R.M. , et  1977.  The  effect  of  elemental  conposition  on 
detonation  behavior  of  ex^ilosives.  University  of  California  Research 
laboratory'  Technical  Report,  UCRl,-7o243.  Presented  at  a Poster  Session 
on  22  August  1976  at  tlie  6tli  Synposium  (International)  on  Detonation  held 
at  San  Diego,  CA. 

Guidry,  R.M.  1977.  Investigations  concerning  tlie  tlicrmochemical  decom- 
[XDsition  meclianism  of  TOT.  Presented  20  /pril  1977  at  Ballistics  Research 
Laboratory,  Aberdeen  Proving  Ground,  MI. 

Guidry,  R.M.  and  L.P.  Davis.  1977.  A MJI'IDO/3  study  of  nitrobenzene. 

J.  Amer.  Chem.  Soc. , In  Press. 

3.  Thenial  Decoinxasition/Structure-Donding  Relationships 

Principal  Investigator:  Capt  Joel  W.  BeckiTBnn,  DepartuKint  of 

Chemistry  and  Biological  Sciences 

Associate  Investigators:  Cafit  Scott  A.  Shaclcelford,  Franl;  J. 

Seiler  Research  laboratory  (AFSC)  , aixi  Capt  R.  Martin  Guidiy, 
Department  of  Chemistry  atxl  Biological  Sciences 
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Sponsored  by  tiio  Frank  J.  Seiler  Research  Ldiioratory , Air  Force 
Si'stenis  CamanLi  (AI^ScM 

A continuing  effort  lias  been  nude  toward  the  elucidation  of  tJio 
ciiemical  nteiionism  for  the  tiiemul  decornx)sition  of  T!ie  deconc 

position  lias  been  shown  to  be  radical  in  nature,  most  likely  inter- 
ra ther  tivui  intra-nulecular,  anLl  involves  as  a ratc—detenuininij  step 
tile  rupture  of  a C-11  bond  in  the  netliyl  noeity.  'Ihennical  decon^xisition 
studies  on  hexanitrobibenzyl  (IINBB)  and  its  deuterated  analog  wore 
ccaipleted  ami  the  data  base  tliereby  cx{xindod  for  drawing  correlations 
between  tliemul  staliility  oiul  chemical  structure.  Purification  of 
hexciniti'ostilbcne  (IINS)  was  conpleted  and  work  initiated  on  the  s\Titiiesis 
of  deuterated  HNS  for  futia'e  tiieniul  decon^sition  studies. 

Publications 

Becknunn,  J.W.,  J.S.  Wilkes,  and  R.R.  McGuire.  1977.  2,4,6-'rrinitroto- 
lucne  tliemul  decomposition:  Kinetic  tjarameters  detemiined  by  tJie  iso- 

tliemul  differential  scanninci  calorinotry’  teclinigue.  Themiochimica 
Acta  19:111-118. 

Becknunn,  J.W. , J.S.  Wilkes,  and  S.A.  Shackelford.  1976.  Deuterium 
isotope  effects  in  nolten  tlierniocheniical  decoiiposition  rtuctions  of 
trinitrotoluene  and  trinitrobenzyl  chloride.  Presented  at  tlie  Pacific 
conference  on  Chemistry  and  Spectroscopy,  Phoenix,  AZ,  7-10  NovenibL'r  1976. 

Becknunn,  J.W. , S.A.  Sliackelford,  aixi  J.S.  Wilkes.  1976.  New  metlxxi  to 
elucidate  tolynitroaronutic  thermochcmical  decon'^xisition  nuchanisms: 
deuterium  isotope  effects  applied  to  isotliemul  differential  scanning 
calorimetry.  Presented  at  tiie  ^ITai/MD/i^rking  Party  for  Lbqdosives, 
Pacific  Grove,  CA,  15-16  Itovenlier  1976. 

Becknunn,  J.W.  1977.  Induction  periotl  analysis  in  tliemtx'hemiciil  dtvonr 
(XJsition  reactions.  Presented  at  the  liqslosives  Research  Group  Seminar, 
Los  Alamos  Scientific  laboratory,  Ijos  Alanos,  I'iM,  13  January-  1977. 

Shackelford,  S.A.  1977.  Usiiig  deutcriimi  isotope  f'ffects  to  stuily  tJicrm.''- 
clicmical  decontxasition  nKolianisms  aixi  tliemtxrhemical  shibility.  PresenttxJ 
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at  the  Explosives  Research  Group  Seminar,  Los  Alamos  Scientific 
Laboratory,  Los  Alamos,  MM,  13  January  1977. 


4 . Pattern  Analysis  arxl  Correlation  of  Weather  and  Air 
Pollution  Data  in  tlie  Pikes  Peak  Rcvjion 

Principal  Investigators:  Maj  Samuel  P.  Finch  and  Capt  Elroy  A. 

Flan,  Department  of  Chemistry  and  Biological  Sciences 

'associate  Investigators:  Maj  Robert  C.  Schaller  and  Capt  Dee 

Friesen,  Department  of  Physics,  Capt  William  G.  Thorpe,  Depart- 
ment of  Giemistry  and  Biological  Sciences,  and  Cadets  Dennis 
Kliza  and  Karl  Schricker,  Class  of  1977. 

Sponsored  by  Frank  J.  Seiler  Research  Laboratory’,  Air  Force 
Systems  Conmand  (AFSC) 

Tliis  research  project  has  four  mjor  areas  of  emphasis.  Tliey 
are  (a)  the  collection  and  storage  of  weatlier  and  air  pollution  data  in 
a fonrot  suitable  for  analysis,  (b)  tlie  statistical  analysis  for  correla- 
tions between  tine  weather  and  air  pollution  data,  (c)  tlie  laboratory' 
analysis  of  high  wlume  air  saiipler  t»ds  for  specific  twllutants,  and 
(d)  die  physical  modeling  of  die  topographical  area  of  Colorado  Springs, 
CO. 

Data  collection  began  in  July  1975.  A{jpro.xir.Btely  one- third  of 
these  data  have  been  stored  in  the  appropriate  format.  Initial  analysis 
of  the  first  6 mondis  of  data  lias  shooi  strong  correlations  between  air 
ixallution  levels  and  temperature,  wind  sixxki,  aid  wind  direction, 
■'.'eclinigues  for  laboratory  analysis  of  air  simpler  pads  and  construction 
of  a phv'sical  nxadel  are  currently  being  investiqated.  Atomic  al'sorption 
will  be  die  methcxl  of  analysis  used  to  detect  specific  heavy  nx'tal 
pollutants  in  die  air  samfilcr  pads. 
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Sctirickor,  K.  ^md  D.  Klinza.  1977.  Pattern  analysis  and  correlation  of 
wt'atlier  ani  air  [»llution  (.lata  in  tlie  Pikes  Peak  reyion.  Presented  at  tlie 
Hockv'  Mountain  S^x-tion,  /"iiiier.  Chtaniical  Soc.  Meeting  in  Miniature,  30  April 
1977,  Greeley,  CO. 

5.  Determination  of  Parajivters  for  a Model  of  UnvironnYontal 
Ovia  1 i ty  for  USAF  Installations 

Princijxal  Investigator.  Capt  Hani-lal  A.  Gastxar,  Dojiartr.ient  of 
Cheaiustry'  aiK_l  Biolotjical  ScitJnees 

i\ssociate  Investigators;  Capt  Lawrence  J.  Bievor,  Dt’iJartnient 
of  Chenu.str\-  ajid  Biolotiical  Sciences 

Sponsored  by  tlie  Prail.  J.  Seiler  Research  Laboratory’,  Mr  Force 
Systeiiis  (JoniTvmd  (.MSC) 

This  project  is  a continuation  of  one  initiated  in  1976.  The 
nujor  effort  of  tlie  study  has  b(^!en  to  determine  wliat  effects  non- 
potable  sewage  effluent  have  on  tlie  terrestrial  e(Cos'yst(an  where  it  is 
usetl  for  irrigation.  The  non-'Otablc  water  includes  eleiated  concentra- 
tions of  pliospliate,  nitrate,  clilorine,  salt  and  many  heavy  nx'tals.  Soil 
analysis  indicated  a clvinge  in  soil  chemical  composition  lotli  as  a 
function  of  time  under  irrigation  and  also  as  a function  of  soil  depth. 
This  program  is  being  continued  to  further  delineate  cause  and  eff(act 
relationships  in  the  biological  food  chain. 

Publications 

Gasior,  R.A.  aixl  L.J.  Biever.  1977.  Studies  Of  tlie  use  of  non-ixitalde 
irrigation  on  the  Aar  Force  Academy  golf  course.  AJjstract  in  Procecxlings 
of  Colorado-’.\/y’oming  Acadoiiy'  of  Science,  M Press . 

Gaseor,  R.A.  and  L.J.  Bievex.  1977.  Studies  of  tlie  use  of  non-potable 
irrigation  on  tlie  Mr  Force  Academy'  golf  course.  Technical  Re[X)rt 
FJSRIr-TR-77-0008,  Frank  J.  Seiler  Research  lalxiratory  (Al’SC) , USAF 
Mademy,  CO,  M Press. 
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6.  Chemical  Laser  Reactants:  ^^2 

Princijjal  Investigators:  Capt  Ronald  E.  Channel 1,  Department 

of  CheJiiistry  and  Biological  Sciences,  and  Capt  Larry  P.  Davis, 
Frank  J.  Seiler  Research  Laboratory  (AFSC) 

Sfxansored  by  tlie  Frank  J.  Seiler  Research  I.aboratory,  Air  Force 
Systems  Commnd  (AFSC) 

5^rk  during  this  period  has  been  concentrated  in  twe  areas: 

(1)  a literature  search  to  determine  the  spectral  data  needed  to  establish 
tlae  spectral  characteristics  of  xenon  di fluoride  (XeF^),  and  (2)  the 
experinentoi  determination  of  the  absoigotion  spectrum  of  XeF^  in  the  gas 
phase  from.  200  to  4000  angstroms.  This  inforiration  will  be  used  in  an 
attempt  to  establish  the  kinetics  and  mechanism  for  the  photodissociation 
of  keF^.  An  understanding  of  the  photodissociation  kinetics  of  XeF2  will 
lead  to  the  determination  of  the  reaction  kinetics  for  the  photo-initialed 
reaction  of  XeF2  with  deuterium  (D2)  in  the  gas  phase.  This  study  will 
• culnunate  in  a lasing  danianstration  to  determine  tlie  lasing  mechanism 
for  the  XeF2~D2  system  witli  specific  emphasis  on  determining  if  tlie 
reaction  is  occurring  via  a chain  mechanism. 

7.  An  Evaluation  of  Worldwide  Cajiabilities  in  Genetic  Engineering 

Principal  Investigator:  Capt  Robert  H.  Zellers,  Dcfjartment  of 

Chemistry  and  Biological  Sciences,  and  Capt  Larry  P.  Davis, 

Frank  J.  Seiler  Research  Laborat oiy-  (AFSC) 

Associate  Investigator:  Capt  Martin  D.  Zahn,  Deixirtaient  of 

Cliemistry  and  Biological  Sciences 

Sponsored  by  the  Defense  Intelligence  Agency 

This  study  is  a continuation  of  a project  IxKjun  in  I-T76.  Current 
research  in  genetic  engineering  is  being  monitored  through  literature 
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reviews  anti  jxyrsonal  interviews.  Baseline  data  are  being  accumulated  in 
order  to  assess  trends  and  progress  in  genetic  engineering  research  aed 
potential  applications.  A final  reix>rt  will  be  sutanitted  in  .September 
1977. 

8.  Conparison  of  Stress  lte.sponses  in  Male  and  Fearale  Cadets  at 
the  USAF  /icadcmiy 

Principal  Investigators:  LtCol  Orwyn  Sanpson,  Maj  John  B.  Bonttr, 

Maj  M.T.  Mason,  and  Capt  Ildiko  Andrew's,  Derjartnent  of  Chtanistry 
and  Biological  Sciences;  LtCol  G.E.  Robertshaw,  USAF  Academy' 
Hospital;  and  LtCol  J.C.  Thomas  and  Capt  R.W.  Cote,  Department 
of  Athletics 

This  research  is  presently  unsponsored.  Infomntion  is  recfuired 
in  tlie  interest  of  establishing  training  programs  and  standards  which 
j yield  tlie  most  beneficial  effect  for  both  male  and  fenale  cadet  trainees 

in  tlie  shortest  possible  time.  Tlie  proposed  study  would  provide  data  to 
document  altitude  acclimatization  and  physiological  responses  to  physical 
training.  The  study  would  provide  Ijaseline  data  for  conparison  witli 
future  cadet  po[>ulations.  During  the  SLUimer  of  1976  a pilot  study  war 
corducted  in  a population  of  50  ftsiule  cadets.  Partial  results  of  the 
pilot  study  indicated  infjrovcmients  in  cardiovascular  fitriess  similar  to 
diat  noted  in  previous  irale  ixapulations. 

Publications 

Cote,  R.W. , J.B.  Bonar,  Jr.,  G.E.  RolxTtshaw,  aid  J.C.  llTonas.  1977. 
.'taximal  aerobic  {xwer  in  wonon  cadets  at  the  U.S.  Air  Force  Academy’. 
Aviation,  Space,  and  linvironroental  Moulicine  48  (2) : 154-155. 

9 . Ultrastructuiral  I^aluiation  of  Tissues  Kenoved  from  An  inn  ^ 
Luxposed  to  ICDD 

Princi[:>al  Investigator:  Maj  Glenn  M.  Buichanan,  Deivirtment  of 

CTiemistry  and  Biological  5?c:icnces 

S[x>nsored  by  tlie  Frank  J.  Seiler  Research  l»ilx>ratory.  Air  Force 
Systems  Connvund  (AFSC) 
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Percmyscus  polionotus,  clironically-e>qx)sed  to  Ioa'  levels  of  2, 3,7,8- 

tetrachlorodibenzo-p-dioxin  (TCDD)  in  ti^e  laboratory.  Post  ncrterr. 

exanunation  of  cx)ntrol  and  treated  anirmls  (exjxjsed  for  9 weeks  to  2.5 

ppb  TCDD  apfjlied  to  the  pelage)  revealed  no  observable  differences  in 

organs  or  in  total  body  weight.  /Analyses  of  phrtomicrograplis  of 

adrenal  cortex  tissues  will  be  coni[jletod  by  1 July  1977.  AltJxjugh 

tissue  preparation  is  coiplete,  the  photonucrographs  of  testes,  liver, 

and  kidney  have  not  been  taken. 

10.  Radiochesiical  Bioassay  of  TCDD  Uptake  in  Plant  Material 

Principal  Investigators:  Capt  James  M.  Cu[X}llo  and  Capt  Alvin 

L.  Young,  DeiJartment  of  Chemistry'  and  Biological  Sciences 

Sponsored  by  Eirank  J.  Seiler  Research  LaJaoratory'  (AFSC) , aid 
Air  Force  Logistics  Conrand/DS 

In  laioratory’  ex{)eriments  using  S{jecially  designed  growth  boxes, 

cut  and  intact  roots  of  sorghum  [Sorghum  bicolor  (L.)  Moench]  seedlings 

were  exposed  to  a 1 cm  layer  of  soil  containing  14  [>arts  per  million  (piaii) 
14 

C- labeled  TCDD  (2, 3,7,8-tetrachlorodibenzo-p-dioxin) . Radioisotopic 

and  gas  chrcratographic  nass  spectrometric  (GC-MS)  analysis  of  extracts 

from  leaf  tissue  collected  after  64  days  of  root  exposure  indicated  t)ie 

absence  of  TCDD  (detection  limit  was  100  [xirts  per  trillion/pi)t)  . However, 

radioisotopic  analysis  of  tlie  non-extractable  residue  indicated  tire 

14 

presence  of  sufficient  C activity  to  be  cc]ui valent  to  430  npt  TCDD  in 

the  plant  tissue.  Sufficient  residue  was  not  available  to  characterize 
14 

the  C-labcled  molecule.  Ilowevex,  if  the  activity  i.s  from  ui-ujltc'r(.xl 
TCDD,  the  naxirnum  jossiblo  uptake  into  tiie  leaves  of  sorglium  would  Lx' 
0.00003  by  weight  of  tliat  a{jf)lied  to  tlie  soil. 


Publications 


Cupello,  J.M. , A.L.  Young,  and  J.C.H.  Smith.  1977.  A method  for 
simulating  subsurface  dis[X)sal  of  herbicides.  Weed  Science,  ^ Press . 

Cupello,  J.M.  and  A.L.  Young.  1977.  Possible  TCDD  uptake  in  Sorghum 
bicolor  (L. ) Moench.  Agronomy  Journal,  ^ Press. 

11.  Disposal  of  Herbicide  Orange  by  Soil  Incorporation  and 
Biodegradation 

Principal  Investigators:  Capt  Alvin  L.  Young  and  Capt  VJilliam 

J.  Caimey,  Department  of  Chemistry  and  Biological  Sciences, 
and  Lt  Col  Eugene  L.  Arnold,  USAF  School  of  A^ospace  Medicine 

Sponsored  by  Air  Force  Logistics  Ccanrrond/LO 

Four  years  of  field  data  have  been  collected  from  Herbicide 

Orange  biodegradation  plots  established  in  Utah  (AE’LC  Test  Range  Complex) 

and  Florida  (Eglin  A1T3  Reservation)  in  1972.  Tlie  herbicide,  a mixture  of 

2,4-D  and  2,4, 5-T  was  soil  incorporated  at  rates  as  high  as  4,430  kg/ha. 

Periodic  sampling  was  conducted  on  soil  levels  of  2,4-D,  2,4, 5-T  and  the 

contaminant  2, 3, 7, 8-tetrachlorodibenzo-p-dioxin  (TCDD)  as  well  ns  for  tlie 

soil  levels  of  nucroorganisms . Significant  reduction  in  the  level  of 

herbicide  occurred;  the  estimated  half  life  appeared  to  be  in  tlie  range 

of  150  to  210  days  (Floridci  and  Utali,  respectively) . The  degradation 

of  TCDD  followed  a similar  pattern;  the  estimated  half  life  appeared  to 

be  in  the  range  of  225  to  275  days  (Florida  and  Utah,  respectively) . The 

microbial  studies  have  shewn  that  the  application  of  2,4-D  and  2,4, 5-T 

at  rmssive  rates  (5,000-40,000  ppm)  not  only  did  not  sterilize  the  soil, 

but  indeed  sthnulatcd  the  cprowth  of  certain  microflora. 

Publj  cations 

Young,  A.L. , C.E.  Thalken,  E.L.  Arnold,  J.M.  Cuix:llo,  and  L.C.  Cockerham. 
1976.  Fate  of  2,  3, 7, 3-tetrachlorcxiibenzo-}>-dio.xin  (TCDD)  in  the 
environnent:  sumiury  £ind  deccxitami nation  roconrx^ndations.  Tcvlmical 
Report  USAr’A-TO-76-18,  US/iF  Academy,  CO 
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1 2 . Eco]  i cal  Studies  of  a Herbicide-Etjuipncnt  Test  Ar^ 

C-52A)  , Ecjlin  AFB  Reservation,  Florida 

Princi[jal  Investigators;  Capt  Alvin  L.  Young,  Maj  Clvarles  K. 
Thalken,  and  LtCDl  Lorris  G.  Cockerham,  Deijortxient  of  Chemistr/ 
and  Biological  Sciences 

Sponsored  by  Air  Force  Ixxjistics  Conirord/DS 
Six  years  of  field  study  have  been  ccarjjletod  on  the  ecosystem 
of  Test  Area  C-52A,  Eglin  AFB,  FL,  a military  test  area  of  approiLmtely 
2.6  km^  that  received  73,000  kg  2,4,5-T  and  76,780  kg  2,4-D  herbicide 
during  the  period  1962-1970.  AAtliough  tlie  herbicides  degraded  rapidly 
in  tlie  soil  (e.g.,  the  last  detectable  residue  v\ras  found  in  December  1970), 
the  residue  of  tlie  highly  toxic  contaminant  2,3,7,8-tetraclilorodibenziJ-iJ- 
dio:dn  (TCDD)  has  persisted.  It  is  now  apparent  that  (1)  altixDugh  TCDD 
r.uy  persist  in  the  environment  for  long  periods  of  time  (greater  than  12 
years)  when  initially  present  at  high  concentrations  on  the  soil  surface, 
it  may  be  degraded  by  soil  microorganisms;  (2)  TCDD  nay  accumulate  in  the 
tissues  of  rodents,  reptiles,  birds,  fish,  and  insects  when  tliese 
organisna  are  exposed  to  TCDD  contaminated  soils  (licwever,  the  levels 
of  TCDD  in  the  tissues  apparently  do  not  exceed  the  levels  of  IXCDD  foum.! 
in  the  environment);  (3)  rodemts,  reptiles,  birds,  fish  and  insects  nay 
tolerate,  i.e. , based  on  no  observed  deleterious  effects  in  field  studios, 
soil  levels  between  10-1,500  parts  per  trillion  (ppt) ; aixl  (4)  nov'emont  of 
TCDD  in  the  abiotic  portions  of  the  environnent  can  be  l^y  wind  or  water 
erosion  of  soil  particles,  but  leaching  by  water  alone  doc^s  not  ajj^jear  to 
occur. 

Publications 

Young,  A.L. , C.E.  Thalken,  E.L.  .Arnold,  J.H.  Cufaello,  and  L.C.  Cockerham. 
1976.  Fate  of  2, 3,7,8-totrachlorodibcuizo-[a-dioxin  (TCDD)  in  the 


environment:  sianivir^'  and  decx)ntami nation  recoiiTncaidations.  Technical 
Report  USAFA-TR-76-18,  UfiAF  Acadi^mi',  CO. 

Youncj,  A. L.  and  J.H.  Hunter.  1977.  A lony-tcarm  field  study  of 
veyetati\'e  succession  followiny  reix^titive  a^oplication  of  phcnox>' 
herbicides.  Weed  Science  Society  of  Amf.a-ica  Meetings,  8-10  Feb  77, 

St  U:>uis,  MO,  ;Ujs tract  18. 

Cockerham,  L.G. , A.L.  Young,  and  C.E.  Tlialken.  1977.  Histo[>atholoqical 
and  ultrastructural  studies  of  liver  tissue  from  'IXJDD-exposed  beachn^ice 
(1‘.  Tcm’scus  polioretus)  . Technical  Rt'port,  USAF  Acadeni’,  CO,  ^ Press . 

U.  Depai'tnt'nt  of  Civil  Engineering,  liigineering  Mechanics,  and 
Materials 

1 . Conpositc  Stress  Distribution 

Principal  Investigator:  Capt  William  J.  McClelland, 

Departnuf-nt  of  Civil  Engineering,  Engineering  Mechanics 
and  Materials 

The  research  into  stress  distribution  in  a unidirectional 
filamentaiv’  corapesite  sheet  witli  a finite  transverse  slit  has  been 
caiifdeteii.  A teclinical  pajjier  has  been  written  and  submitted  to  the 
co-author,  Ur.  Harold  Gascoigne  of  the  University  of  Utah,  for  his 
comrnc^nts.  The  final  di'aft  will  be  written  and  suhanitted  for  publi- 
cation before  l>.-CGmber  1977. 

2 . Elastic  Waves  in  Layered  Meciia 

Principal  Investigator:  dipt  R.  R.  Gajewski,  Department 

of  Civil  Engineering,  Engineering  Mechanics  and  Materials 

Exact  solution  for  elastic  waves  in  layered  media  are  obtaincxi 

using  concept  of  fjeneralized  rays  and  Caijnaird's  niL’thod  for  Laplace 

transforms.  Displaccaiic'rit  responses  for  various  sources  have  Ix'*'!' 

nunx'.rically  obtained.  Resposo  of  a layerixl  gtxilouy  to  prcssuri'  insiCi' 

a finite  spherical  cavity  has  bexm  used  to  chixik  ixirfoiTunci-  of  laru.  ■ 

S 


r 


19 


, 1 


scale  finite  difference  ground  notion  codes.  Response  of  a plate  to  a 
single  point  force  provides  a basis  for  analyzing  the  signals  recorded 
in  acoustic  emissions. 

Publication 

The  Generalized  Ray-Theory  and  Transient  Response  of  Layered  Elastic 
Solids  witli  Y.  11.  Pao,  Cornell  Lniversity,  to  appear  in  Physical  Acoustics, 
Vol  XIII,  1977. 

3.  Ec-juilibriun  and  Stability  of  Circularly  ^lowed  Cables 

Principal  Investigator:  Maj  J.  J.  Russell,  Department  of 

Civil  Engineering,  Engineering  Mechanics  and  Materials 

Itiis  work  lias  concentrated  on  the  application  of  tlie  finite 

element  teclmicjue  to  the  study  of  a cable  towed  behind  an  aircraft 

traveling  in  a circular  {jath.  Results  predicting  tlie  equilibrium 

shape  and  its  stability  were  obtained. 

Publications 

"Etiuilibrium  and  Stability  of  a Circularly  Tewed  Cable  Subject  to 
orodynamic  Dra<i",  Journal  of  Aircraft,  V'ol  14  .lo  7,  pp  G80-C86,  July  1^77. 

"Eijuilibriuni  and  Stability  of  a ’Ahirling  R^l-Miss  Systen" , International 
Journal  of  Non-Linear  Mechanics,  Vol  12,  pp  91-101,  1977. 

4 . Explosive  Iit^juIso  Welding 

PrinciiJal  Investigators:  Maj  Gt'orge  i:.  Cannon,  Jr.  , 

I>a{jartJ:ient  of  Civil  livnncerinii.  Engineering  Mechanics 
and  fVaterials  and  bt  Col  Itouglas  E.  m rklc.  Air  Force 
Weii[Jons  lalx'ratoty  Trestle  Projc<’ 

13<plosive  inpul-St  welding  testa  ja'  > ;sly  . tivi  at 

• AIiUids  .Scientific  l.iiv  a .u  tin/,  Di>nvet  'i‘  Inst  iturc'  ind  the 

. t (■''irce  tVMdtiy  h.i  ".  I»'n  .inaly.’.iM  usi;  ' ' -r  i;i:,  hign-spt'tvi 

:■  e.iiaera  pbitoiri:  a,  veltx'ity  aixi  |■‘•ssnt  ; n i rixairds  aix! 

1.  r.tt  eii.  It  h test;,,  .11  mi.ie  diu’iiui  *'■  ii:-  • : d when  the 


welds  were  Lx.'inq  pvide.  'iTie  tlita  anti  analysis  arc  presented  in  an 
Air  Force  Tecliiucal  I^e!X)rt  winch  is  to  lx?  published  by  tlic  Fran}: 

J.  Seiler  Kesi.\ircli  Uiboratory.  I'uld ication  of  tlie  ti.?clinical  rejxirt 
represents  the  conclusion  of  DlVlJ-l's  IlxjAosive  lni{xilsc  Weldiny 
researcli  pnxjrajn. 

5.  Finite  FlaitHit  Coble  Studios 

rrincijjal  Investiyators:  Lt  Col  Joseph  U.  Moryan,  ITT, 

'■tij  W.  M.  llenyhold,  and  .’'tij  J.  J.  Russell,  Department  of 
Civil  liKjineerinq,  linginecriny  Mechanics  and  Materials 

l?Jork  continuc?d  in  tte  nonlinear  finite  element  analysis  of 

c:ible  structures.  A study  was  perfonived  on  the  effects  of  certain 

paraiix?ter  variations  ujxon  caljle  natuml  frcxjucncy.  The  tlieory'  was 

develofxxl  and  a comtJuter  prcKjram  written  for  tlie  problaii  of  ixpiil  ibi  iuit 

shafx?  and  stability  of  cables  luidcr  the  influence  of  steady  wind.  '• 

will  continue  in  tiiis  area. 

Publications 

"D-juilibrium  and  Natural  Frei^uencies  of  Cable  Structures  (A  Nonl  inivir 
Finite  Element  A{ip roach) " , by  W.  M.  Hcncjhold  and  J.  J.  Russell,  Con^iub  * 
and  Structures,  Vol  G,  pp  267-271. 

Free  Vibrations  of  a Cable  in  Three  Dcnxnsions",  by  \'h  M.  Hengliold, 

J.  J.  Russell,  and  J.  D.  Moryan  III,  Journal  of  the  Structural  Division, 
A.S.C.E.,  Vol  103  NO  STS,  pp  1127-1135. 

Presentation 

"Statics  and  Dynamics  of  Cable  Systems",  by  W.  M.  Hcncjhold,  J.  D.  Moryan 
III,  and  J.  J.  Russell  (presented  by  Lt  Col  Morgan)  , A.S.C.F.  !?Jational 
Convention,  Dallas,  Texas,  28  Ajaril  1977. 
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6 . Fracture  Meclumics 


1 


Princijjal  Invcstiyator:  toj  Tlx^nas  E.  Kullyren,  Dot^irtnicnt 

of  Civil  Enqinoeriny,  Enyinecriny  Meclumics  and  Materials 

The  finite  elt^aivnt-altematiny  nvetliod  tas  been  refined  and 

apfjlioe!  to  problems  of  quarter-elliptical  cracks  in  irrcKjular  Ixxiies. 

The  mt'thGK-i  involves  tJio  iterative  superposition  of  a f inito-eleniL'Jit 

solution  for  stresses  in  an  unflawcd  body  and  an  analytic  solution 

for  stresses  in  iin  infinite  solid  containiny  a flat  elliptical  crack. 

>Lxle-oni'  stress  intensity  factors  are  presented  alone;  tlie  ;jeriphory 

of  quarter-elliptical  cracks  emaivatiny  from  fastener  toles  in  flat 

plates. 

Publications 

"Sux'face  Cracks  Eiianating  frora  Fastener  Holes”  , Pl^  Dissertat  ion , 
Colorado  Stote  University,  1976. 

"Theoretical  and  l-tqj<.rbi\ental  Analysis  of  Si.a-face  CrackvS  Itioivitinq 
frcni  Fastener  Holes",  iM-TTiL-TR-TG-lOl , Air  Idrce  Fli>jht  L>iaiamics 
Ijoboratoi-y , VVriyht-Patterson  .MTi,  Ohio,  1976,  (co-authored  witii 
F.  W.  Smitid  . 

"Surface  Cracks  Il'.vanatiny  from  Fastener  Holes",  Coniauter  Program 
Users  M'uauil,  Air  Force  Flight  Dynamics  Lalxaratory,  Wriyht-Patterson 
AFB,  01doT13ocenix?r  1976,  (co-Authorcxl  witJi  F.  W.  Smitii)  . 

"Static  Fracture  Exi>criments  on  Part-Elliptical  Cracks  Near  Fastener 
Holes",  16  nr\  novie,  Detxartnvnt  of  Meclianical  En<;lneeriny , Colorado 
State  Univt?rsity,  1976. 

Presentations 

"Final  Oral  Contract  Et'>x)rt”  , Air  Fori’c  Contract  itFP  !' ’161 5-71  - : O 

presenteti  to  tJie  Air  Force  Flii;ht  IX'ixmucs  L.,u)oratc:)iy , i . 
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7.  Load-Defonnation  Relationship  for  Split-IUny 
Timber  Connections 

Principal  Investiyators : Maj  Dabney  S.  .Craddock  III 

and  Capt  Dennis  R.  Topper,  Department  of  Civil  Enyi- 
neeriny,  Enyinoeriny  Mecl^iaiiics  and  Materials 

Six)nsored  by  the  Air  Force  Vteapons  Laboratory  (ARvIj)  , 

Kirtland  Air  Force  Base,  .'■Jew  Mexico 

The  project  purpose  is  to  develop  load-defornntion  curves  for 
vary'iny  end-distances  on  split-riny  connections  using  a si:»ecial  phenolic- 
inpregnated  ',^rood.  Results  have  been  obtained  for  end  distances  of  2 1/2", 
3",  3 1/2"  and  4"  witli  load  parellel  to  face  yrain  and  witli  load  perr^en- 
dicular  to  'jrain.  Best-fit  load-deforration  curves  have  bef;n  p-lotted 
for  these  data.  The  remaining  tests  will  be  for  the  four  end  distances 
with  load  at  45°  to  face  grain.  Research  will  be  ccrpleted  in  June  1977. 

8.  Masonry 

Director  and  Principal  Investigator:  Capt  Richard  H.  Jolley, 

'X^ijartment  of  Civil  Engineering,  liigineeiring  Meclianics  and 
"laterials 

coordinated  by  the  United  States  De[:>artmcnt  of  Comncrce, 

National  Bureau  of  Stajidards  and  funded  by  the  Air  Force 
Systems  Conrand  and  the  National  Scicaice  Foundation 

The  final  project  report  was  car^deted  and  forwarded  to  the 

N..»tional  Bureau  of  Standards  (NBS)  for  review,  approval,  and  printing. 

'Ihe  results  of  the  research  which  proposcei  a ntxiification  to  existing 

biuidinc;  code  allowable  masonry-  strength  values  was  presented  to  a 

conferef'oe;  lield  at  the  NBS,  Gaitlier.sbury,  Maryland,  on  4 May  1977. 
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9 . Mesh  Generator 


Princi^jal  Investigator:  Capt  Gary  J.  Butson,  Department 

of  Civil  Engineering,  Engineering  Mechanics  and  Materials 

Associate  Investigator:  Lt  Col  Joseph  D.  Morgan,  III, 

Deijartment  of  Civil  Engineering,  Engineering  Meclwiics  and 
Materials 

During  this  past  academic  year  the  cai^abilities  of  the  existing 
Blending  Function  (COONS)  Surface  and  Mesh  Generator  have  been  extended. 
It  is  now  possible  to  model  a boundary  using  a circular  arc  segment,  a 
polynoraial,  or  a c\±iic  spline  (previously  the  only  available  technique)  . 
The  capability  to  control  the  cross  boundary'  slope  of  the  surface  has 
also  been  added.  Upon  conpletion  of  a Tech  Meiio  e^qalaining  the  coiT|Juter 
code,  tills  research  will  be  con^iletod. 

10.  Solar  Energy' 

Director:  Col  Wallace  E.  Fluhr,  Department  of  Civil  Engi- 

neering, Engineering  Moclianics  and  Materials 

Principal  Investigator:  Capt  Anthony  Eden,  Department  of 

Civil  Engineering,  Engineering  Mechanics  and  Materials 

Associate  Investigator:  Capt  John  T.  Tinsley,  Department 

of  Civil  Engineering,  Engineering  Mechanics  and  Materials 

Resident  Engineer:  Capt  William  J.  McClelland,  Department 

of  Civil  Engineering,  Engineering  Mechanics  and  .^teterials 

Sponsored  by  the  Air  Force  Systems  Coimand  (AFSC)  tlirough  tJie 
Civil  Engineering  and  Environment  Development  Organization  (CEIDO) . 

The  project.  Solar  Heating  Retrofit  of  Military  Fariily  ikiusing, 

has  concentrated  on  the  gathering  of  fx^rformance  data  and  its  analysis 

to  determine  the  effects  of  t)ie  various  parameters  on  overall  system 

efficiencies,  ^^^ork  efforts  have  focused  on  optiivdzation  of  tlie  nojor 
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control liny  variables  and  solutions  to  the  problem  associated  with  the 
operation  of  the  solar  energy  systems.  An  additional  bira  years  of  tests 
and  evaluations  are  planned. 

Publication 

FJSRL  Technical  Report  - 76-0008,  Septenijer  1976,  Solar  heating  Retrofit 
of  Military  Family  Housing. 

Presentations 

A Status  Report  on  the  USAFA  Solar  tneryy  Program,  August  1976,  ISES, 
Winnipeg,  Canada. 

Im{jroving  tlie  Perfornence  of  a Solar  Energy  System,  June  1977,  ISES, 
Orlando,  Florida. 

1 1 . Tensile  Testing  ^tachine  Control ler 

Princi^xil  Investigator:  Capt  Jolm  T.  Tinsley,  Deiiartment 

of  Civil  Fngineering,  Engineering  Mechanics  and  Materials 

The  Ibnterey  Dynariics  Tensile  Testing  Machine,  as  delivered, 

is  capable  of  producing  a tensile  test  follcwiiig  a single  complex 

wa/eform  at  a set  freiiuency  and  anplitudc.  Ibnual  intervention  is 

reejuired  to  change  any  function.  A progranmable  microprocessor  is 

being  added  to  this  nmchine  that  will  change  wavefonn,  fretjuency, 

cycle  count  or  amplitude  by  program  coriT'iand  tJius  alleviating  tiie 

n('‘-'<.l  for  constant  sipervision.  In  addition  to  reducing  teclinici.TJi 

t i.  t ly  95  percent,  tlie  microprocessor  based  controller  Ivis  tiie 

c ^il)il-ty  of  e>±crnal  interface  with  x-y  plotters,  telet^njc  aix’ 

Cti.-.'-T  tape's  for  entering  test  data. 

1...  Wind  Energy  Conversion  System  (V.ECS) 

Director:  Colonel  Phillip  J.  Frdlc,  Vice  Dcui', 


I'rincipal  Investigator:  Maj  Thomas  E.  Kullgren,  Dei-virtment 

of  Civil  riiginc«ring.  Engineering  Mechanics  aixl  Materials 

Associate  Investigator:  Mij  U30rge  E.  Caraxin,-  Jr. , iX'i;arL- 

nx'nt  of  Civil  Engineering,  Enginoerij-ig  Mectenics  and  Materials, 

S:»nsored  by  the  /dr  Force  Sy sterns  Coinrand  (AFSC) 

A project-  to  investigate  the  ust  of  a \-M2S  for  si^vl^^'cntal 

hoiae  hc-ating  Ins  bt'eii  fundt.'d  by  the  Air  Force  Civil  Engineering  Canter. 

A vertical  axis  wind  turbine  with  associated  electrical  ixxv’or  generatir. 

c«.jui[x;unt  will  be  erectel  ajid  the  ^xx^•er  output  used  to  heat  a snvill 

striicturo.  Extensive  data  gathej'ing  and  reduction  will  shexv  the 

feasibility  of  tVECS  ir^  the  USAI"  AcadenTj'  region. 

E.  Department  of  Electrical  Engineering 

1 . Ef feces  of  Weightlessness  on  the  Cardiovascular  Systeir. 

Princifxil  Investigator:  Lt  Col  Richard  J.  Gowen 

SiX)nsored  by  NASA 

This  research  is  a continuing  procjram  in  sufjport  of  NAiSA. 
studies  of  the  effects  of  the  weightlessness  of  space  ujxin  tlie  cardio- 
vascular system.  Activities  during  this  perial  were  directed  toward  tlie 
conidetion  of  the  analysis  of  the  Skylab  Mission  data  and  the  develoixiient 
of  a now  generation  of  instrunventation  using  microprocessors.  This 
microprocxjss  instrumentation  is  conrionly  termed  "simrt  instrumentation" 
and  will  incorporate  tlie  amlysis  algoritliras  essential  for  detemuning 
the  data  from  space  experiments.  The  desiejn  of  a snvart  instrunK'Jit  to 
control  tlie  lower  body  negative  pressure  chambci:  aixl  to  autonutically 
operate  tiie  pletiiysmocjraph  has  received  the  princi^xil  enphasis  during 
this  report  period. 

r 
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Presentations 


Presentation  at  the  1977  Aerosjmee  Medical  Association  - 48th  7jinual 
Scientific  Meeting  - Paper  was  entitled,  "Con^rison  of  an  iKiiedance 
L)evice  to  a Capacitive  PleUiysmograph  For  Stixly  of  Uwer  Itody  Pooling 
in  Ntm." 


2 . of  Conposite  Materials  in  an  Electronagnetic  lihvironment 

Principal  Investigators:  Lt  Col  Oscar  D.  Grahani,  Maj  Jerry 

D.  McCannon,  Captains  John  F.  Erickson  and  Michael  J.  O'Brien, 
Department  of  Electrical  Engineering 

S{X)nsored  by  Rorv^  Air  Develoiiment  Center  Post-Doctoral  Pro<jram, 

;u.r  Force  Systemis  Cor.nand 

1 as  research  studies  the  betiavior  of  graphite  epoxy  cxanixisite 
material  as'  a shield  for  electronagnetic  energies  and  as  a ground  plane 


for  conrnunications  ajitennas.  The  graphite  efXDX'/  is  being  compared 

with  metal  botli  experimentally  and  using  a computer  imodel  to  determine 

the  relative  behaviors  aixl  properties. 

3.  Bulk  Proiierties  of  Annealed  High  Resistivity  Cbillium  Arsenide 

Principal  Investigators:  Maj  Albert  J.  Posa,  2 Lt  Randy  Frantz, 

Department  of  Electrical  Enginejoring 

Sponsored  in  [lart  by  the  USAF  Avionics  Laboratory 
Tlie  intent  of  tliis  research  is  to  study  Hall  Mobility,  resis- 
tivity and  carrier  contrations  in  high  resistivity  sarples  of  Gallium 
Arsenide  after  being  subjected  to  a high  temperature  (700-800°  C)  anneal 
in  a rtxiucing  atmosphere  (H2) • Current  efforts  are  directed  tewards 
developing  a high  resistivity,  tenperature-deix?adent , Hall  effect  system. 
Publications 

Major  Albert  J.  Rosa  and  B.  G.  Strectman**,  "Characterization  of  tJic  Edge 
rinission  in  Socium  Dojxxi  Zinc  Selenide",* 


27 


Tlus  paper  has  been  accepted  for  publication  in  the  Journal  of  Luniinescense , 
i'tortli-Holland  PublisMng  Conpany,  Amsterdam. 

* Ifcrk  support£xl  by  the  Joint  Services  Electronics  Program  under  contract 
lV\AB-07-72-C-0259. 

**  Coordinated  Science  Laboratory  and  Dejjartment  of  Electrical  tiigineering, 
University  of  Illinois,  Urbana,  Illinois. 

4.  Digital  Filtering  on  the  IME^-16 

Princi^jal  Investigator:  Capt  Artliur  R.  Miller,  DciJcirtment  of 

Electrical  Engineering 

Sponsored  by  the  Fr£ink  J.  Seiler  Research  Laboratory 
This  filtering  project  was  carried  out  to  develop  A/D  and  D/A 
interfacing  for  tlie  IMP-16  microprocessor,  and  to  verify  the  software 
for  the  iTGchine.  Tlus  has  been  accorrplished  with  the  aid  of  CIC  Pobert 
Russel,  and  the  IMP  is  ready  to  nove  on  to  other  projects.  In  addition, 

;io  significant  increase  in  filter  speed  over  tJie  8080  was  noted  on  the 
IMP— 16 . 

5.  Tensile  Tester  Instrumentation 

Principal  Investigator:  Capt  Charles  R.  Wells,  III,  De[>artn>ent 

of  Electrical  Engineering 

A preliminary  design  was  developed  for  an  instrumentation  ss'stem 
to  be  used  by  DFCEM  in  an  autcaratic  tensile  testing  nachine.  The  system 
included  digital  to  analog  conversion,  analoc  nroccssing,  and  display 
fuictions. 

6 . Tro^xe-Link  Simdl.ator 

Princiiial  Investicjator:  Capt  Michael  J.  'Pri  De;  artmt'nt 

of  Electrical  Lhgincering 

Stxjnsorod  by  /M"  ConTiumications  Scrvucc 
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This  project  was  established  to  provide  a trainintj  simulator  for 
a trojx)  coimiunications  link.  The  simulator  provides  a carrier  signal 
whose  aiiplitude  is  controlled  by  a toylicKjh  distributed  facing  signal. 

7.  Space  Test  Program  Exporurmt  Prioritization 

Princi^jal  Investigator;  Capt  llayiiund  J.  Leoixild,  Deiiartment 
of  Electrical  Engineering 

Associate  Investigator:  Capt  Steven  K.  Dincjiikin,  De[>artiTK>rit 

of  Electrical  Engineering 

Sponsor:  Director  of  Si>ace,  Headquarters,  ESAI' 

The  S^iace  Test  Program  (SIP)  involves  the  launch  of  DoD  stx>nsoi\«i 
experiments  with  the  Director  of  Space,  USAF,  as  the  executive  agent  for 
the  DoD.  S[iace  test  program  oxiX;rimcnts  are  secondary  {layloads  that  do 
not  have  sufficient  priority  for  a dedicated  laujich.  In  tJie  [jast  tliere 
has  been  no  fomal  rationale  for  tlie  nvstliod  of  establishing  tlie  order  of 
launch  for  these  SIP  experiments.  Iliis  investigation  is  providing  tlie 
Director  of  Space  witli  explicit  criteria,  procedures,  and  reconmendations 
concerning  STP  priorities.  During  '±iis  next  year  tlie  investigations  will 
be  oqjanded  to  include  ufidating  a liistory  of  STl’  and  its  value  to  tlie  DoD. 
Presentations 

Briefed  to  Director  of  Si^ace  at  Headquarters,  USAF’,  VJashington  DC, 

1 Novenber  1976. 

8.  Digital  Conniuriications  Perfomanco  Monitor 

Principal  Investigators:  Capt  Roy  L.  Sclmiosing  and  Larry 

R.  Kizer,  Dctiartment  of  rdectrical  Engineering 

Associate  Investigator:  Capt  Charles  E.  Pearsall,  Dcmrtment 

of  Electrical  Enijinocring 

S[xansored  by  the  Rome  Air  Do  alopiicnt  Center  Post-IX)ctoral 
Protjram  and  AFCS 
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The  goal  of  tliis  project  is  to  design  a prototyjx.'  j3erfonrance 
nonitor  for  digital  cottriunication  systems  ijerfomwmce.  An  instrumc>nt  that 
coinjutes  two  nw  [jorformance  criteria:  l^^ecursive  and  F<ecursive  FFS 

has  been  desicTntxI,  constructed  and  delivered  to  the  custoner.  The  work 
this  year  was  documentation  and  publication. 

Presentations 

"A  Recursive  Digital  Perforr.ance  Monitor"  by  Captains  Roy  L.  Schmiesing, 
Charles  D.  Pearsall  and  Larry  R.  Kizer.  Tenth  Asilonar  Conference  on 
Circuits  Sigi-jals  and  SysteiTS,  Pacific  Grove  CA  22-24  r^oveniDer  1976. 

9 . USAFA  Solar  Energy'  i^rograjn 

Director:  Col  Wallace  E.  Fluhr,  DFCFI4 

Principal  investigator:  Capt  Antliony  Eden,  DFCIM 

Associate  Investigators:  Capt  Tinsley,  DFCEM,  Capt  Roy  L. 

Sclimiesing,  Department  of  Electrical  Engineering,  1 Lt 
iOlix^rt,  BCE 

DFEIF  work  on  tiie  solar  programs  has  been  documentation  and  pub- 
lication of  earlier  designs.  Consulting  services  arc  provided  on  a 
re-gular  basis. 

Presentation 

"A  Solar  House  InstrunveJitation  and  Control  System:  by  Capt  Itoy  L. 
Schmiesing,  Dejxirtriient  of  Electrical  Engincerim; , and  Maj  Richard 
N.  jMiller,  USAF  (Retiretl) . Tenth  Asilomar  Conference  on  Circuits  Signals 
and  Systems,  Pacific  Grove  CA,  22-24  November  1976. 

10.  Parachute  System  Radio  Relay  (F^SRR) 

Princi^xil  Investigator:  Capt  Larr\’  F,.  Burk,  lX';xartj;ir>nt  of 

Electrical  Engineering 

Associate  Investigator:  Lt  Col  Oscar  D.  Gralvira,  I')('>(v'ir front 

of  Electrical  Fiigineering 

Research  Sjxansor:  Air  Force  WixJixsns  Fab  (AFSC) 
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Tho  Parachute  System  Radio  Relay  (PSRR)  is  a test  under  the 
auspices  of  the  Air  Force  Weapons  Lab  of  a [»tential  nuclear-sur-vivoble 
strateyic  coimunications  systan,  ihe  asked  that  the  US/iFA  partici- 

pate as  a receiving  station  for  the  test  of  a rocket-bome  UHF  re^jeater 
to  be  launched  frorn  the  White  Sands  Missile  Range  on  29  Juno  1977.  As 
a receiver  site,  the  USAFA  furnished  nost  of  the  test  ecjuiiTiient  and 
fabricated  a liigh  gain  antenna  and  an  hiterdigital  filter.  Technical 
support  was  also  provided  by  Lt  Col  Graham  in  tlie  form  of  a fly-over 
to  check  out  the  various  receiver  sites. 

F.  iDepartment  of  Mathematical  Sciences 

3 

1.  Strategic  Caimand  Control  CormAunications  (SC  ) 

PrinciiJal  Investigator:  Lt  Col  Lilliam,  T.  Hodson,  III 

Sponsored  by  AF  Weapons  Lab,  i'J’SC 

The  general  purpose  of  the  research  is  to  ixrrform  project  work  and 
render  consulting  services  to  tlie  Air  Force  Wca^x^ns  lal)  in  su}Ji»rt  of  their 
continuing  investigation  of  tho  nuclear  vulnerabilities  in  tlio  US  Strate^jic 
C^  System.  To  date  tlie  following  papers  liave  been  conploted  and  forwardeti 
to  AFWI,: 

a.  "A  New  Approach  to  launch  on  /'assessment  (U)  ,"  Scx;rot. 

b.  "On  Developing  an  InvcstTiient  Strategy  for  Comjaring  Ground- 
based  Survivable  Cotcmunications  Systeai’s . ” 

c.  A Conceptual  Framework  and  Prooram  Plan  for  tlu’  US  Warning 
SystfHTi  Study. 

In  addition,  continuing  services  include-: 

a.  Coordinating  and  partici;xitinci  in  US/U'A  suport  for  Uk-  /MAvI, 


Parachute/Rocket  System  Test,  to  be  [X^rfoniied  on  15  June.  Personnel  from 
DFIT  and  DFEE  are  involved. 

b.  Consultintj  in  the  final  phase  of  the  US  Warniny  System  Study. 

c.  Partici[jatinq  in  the  design  of  a survivable  systen\  of 
i>IUDETS  sensors. 

d.  Reviewing  existing  Attack  Assessment  algorithms  to  deteur- 
mine  their  unstated,  imt^licit  assuniJtions , witii  an  eye  toward  determining 
tile  possibility  of  inproving  their  perfonrance. 

2.  An  Encke  Method  in  Poincare'  - Similar  Elements 
Principal  Investigator;  Lt  Col  Hayes  R.  Bryan 
Sponsored  by  F.  J.  Seiler  Research  Lab,  AFSC 

Tne  purpose  of  tl^iis  research  is  to  derive  and  nunxirically  confirm 
the  ecjuations  for  an  Encko-Metiiod  (nunTerically  intecjrating  tlie  difference 
between  tJie  full  set  of  differential  equations  and  a simplified  but  aiialy- 
tically  solvable  set  of  differential  eciuations)  in  tlie  Poincare'  - Similar 
(PS)  Satellite  Orbital  Elements  developed  by  Scheifele.  Ihis  is  aji 
extention  of  previous  research,  which  was  performed  on  a set  of  elements 
having  topological  singularities  at  zero  eccentricity  and  hiclination. 

Tlie  PS  elements,  developed  in  the  interim,  are  tojxilogically  recjular. 

This  is  siynif iciint,  as  the  great  najority  of  satellites  have  near-zero 
eccentricity  and  inclination.  Tlie  Encke  ncthod,  involving  a nodified 
function  tliat  nay  be  smoother  and  of  several  orders  sraller  raynitude, 
lias  the  t-otontial  of  providing  saidnys  in  tlie  con^-iuter  time  involved 
in  nunx'rical  intei/ratioii  iis  wc;ll  as  providing  a larger  nunber  of 
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significant  digits  accuracy  while  still  using  single— prcx: is ion  inte- 
gration. The  Technology  Ueveloprent  Office  of  MASA's  Jolinson  Stjace 
Center  is  interested  in  the  results  of  the  work,  being  initirately 
involved  with  tlie  developnont  of  tlie  PS  elenvents. 

3.  Shock  Waves  in  Explosives 

Principal  Investigator:  Lt  Col  Jaries  E.  Wade 

Sponsored  by  F.  J.  Seiler  Research  Lab,  /'PSC 

The  objective  of  this  project  is  to  nxxiel  the  sliock  wave  travel- 
ing in  an  ejqjlosive  witli  tlie  Shock  Ilucjuenot  equations  to  yield  pressure 
predictions  having  better  agreonent  witli  measured  pressures,  even  though 
the  measured  pressure  pulses  display  scatter  in  irony  exiieriments . The 
work  has  consisted  of  an  assessment  of  the  Slioclc-Huguenot  eejuations  witli 
a decided  enphasis  on  waves  in  explosives  and  the  intractabilities  of  a 
non-nomol  shock  wave  traversing  tne  explosive.  Study  of  wrious  exjxiri- 
mental  results  on  the  measurement  of  pressure  data  in  exjilosive  specimen 
liave  been  acconplished  to  gain  an  appreciation  of  the  sources  of 
experimental  error  and  to  gain  tlie  unique  or  peculiar  n^inner  in  wliich 
final  experimenbal  date  were  obtained;  i.e.,  r.otcliing  of  the  interface 
conditions  as  v.aves  travel  into  media  witli  different  specific  acoustic 
impcilencos  or  tlie  syntiiosi zing  of  the  recorded  electrical  signals  witli 
a conputer  code  witii  siJecific  assunptions  which  tlio  ex[x?riment  did  not 
reflect:  reviiw  of  the  textbook  ^ipproacli  to  sliock  waves  in  chunstiy 

and  physics.  Pending  work  will  involve  taking  the  oqjerim'nbil  daPi 
from  one  tyjxi  of  c.xplosiv  ’ and  iiodellin<;  it  with  field  e.'-aiations  wliich 
will  give  tile  same  values  for  pressures  as  ni'usuia’d  in  Uk  lalxuntoiy. 
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■i.  io^!  i'iir<iuj  Suailatior. 

i r Invest  i^Mtors:  'ors  Jay  U.  bJK'iTun,  l-i  i.i-;  !. 

; UM  I . li.  Si.uUi 

ijy  .'\F  I'ei'hnioal  Ajijjlicaf.  ions  '>  ntei 
I'-'.ii -ill  n,.|  yTirr'ui!',  .'-'inulat  : n;  is  i no-it  1 to  s’ouj  I'.i- 
Uk'  Jeti  ■*.  1 )t.  uKi  i-len  It  . Mtuir,  o;  .iii  .u  /ace  nu'ltvi:  > losionii  J>'. 
s,  itA-i  seisnu'  ix-iwiiV..  ihi  -vuii-nt  in-is  lat  ions  an.!  trst.  ikir 

[-law  nroat  rei  lanee  or.  tJus  ajuntr/'j  .ab.'.lity  U.  .k-tcx-t  , 
identify,  and  estiPkit.o  yield  of  suJjsiu  .‘’.k’o  :;i*.'U'ar  I'l-q-dosions  v.tji  Idv i- i.  . 
ITois  Mxiel  IS  desi'jntvi  to  onoLk’  ;MT/vC  to  evaluate  its  dete«'tio!-  ai»; 
iiietitii  ication  ca[jobilitaos  under  a variety  of  sceivirios.  'Ike  current 
effort  IS  tliti  cxjntiniiition  of  a research  projee-t  lor  the  Air  Force 
Toclmical  Apj^l ications  Center  (/JI'AC) , Patrick  AFB,  Ix^jun  in  January, 
1976.  Uurimj  tlie  Sunrer  of  1976,  .'iajors  SlTorrtin  and  Esterby  dovolo|>ed 
the  txisic  simulation  ntxlel,  wliich  inconioratcs  many  as[jects  of  tlie  ejqilo- 
sion  versus  earthc[uake  iilontification  process  tliat  were  not  previously 
available  in  tlie  /JTAC  library  of  computer  models.  Tlie  model  was  vali- 
dated against  existing  models  insofar  as  tliey  were  comiiatiblc.  Toclmical 
experts  at  /MTAC  verified  the  model's  outputs  for  nci%’  features.  htirK 
is  ntxv  uixier  way  to  develop  closed  form  probability  calculations  within 
tile  ntxiel  as  an  option  to  the  time— consuming  siitiulation  repititions,  to 
nodify  existing  system  ca[jability  contour  plotting  routines  to  be  no  re 
coTi|-«.itible  with  data  out[iuts  from  tiic  simulation  model,  and  to  incor- 
t-orate  Uk'  latest  techniques  developed  at  Geotixih  for  modeling  the 
troiismission  of  seismic  v/aves  tlirough  tlie  oartli. 
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"i . Ust?s  of  t-liL‘  SR-52  in  Cadet  I-feivi  jation  Prcxjrans 

Princiixil  Investigator;  Itij  Gunter  E.  Ott 

Sionsoretl  by  the  Aviation  Sciences  Division,  USAI'A 

llui  calculations  involvi.xa  in  the  solution  of  celestial  iiavi- 

i-iation  problcJiis  arc  Itiborious,  refxititive  and  tijnc  consuming.  Much  data 

is  extractex-i  froii  table  ;.  With  tlie  availability  of  handheld  progr.ar;- 

nvible  calculators,  it  is  feasible  to  pro<jraiti  tlie  solution  to  tliis  arel 

otiier  mvigation  problontj  on  such  calculators.  Thus  far,  a working 

celestial  program  and  a flight-planning  procjram  have  been  coirpleted. 

future  work  includes  convressing  tlie  celestial  program  so  that  it  can 

Iv  accoiirixlateti  by  the  223  stop  capability  of  the  SR-52  after  corrections 

for  notion  of  tlie  observer,  notion  of  the  body  and  rhumb  line,  ajid  cori- 

olis  corrections  are  added. 

6 . Temunal  Homing  t-'rogram  - Url:ian  Scene  Generation 

Princip^il  Investigators:  Captains  Jolm  J.  Warner  and  John  D. 

Mayboo 

S[X)nsoi'ed  by  tlie  Defense  Mappincj  Agency  Acrosixice  Center  (DMAAC) 
The  purixise  of  this  project  is  to  dcvelo[i  a method  of  creating  a 
nuthamtical  notlel  of  an  urljan  area  given  digitized  stereo  jjhotocjraphs  of 
the  scene;  altliough  "discontinuities"  anong  objects  on  tlie  cjround  prtxiuce 
difficulties  in  nodding  such  a scene.  To  date,  the  bull;  of  tlie  work  com- 
pleted has  botn  in  tlie  definition  of  the  project  and  receiving  hickground 
infonn.1t ion  on  a witle  variety  of  otlicr  projects  tliat  arc  being  pursucxi  by 
contractors  in  conjunction  vvitli  this  projtx:!. 
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G.  IXipi^jrtJiient  of  Physics 


1 . Cun^juter  Simulation  of  C1oi.k3  Droplet  Growth  by  tlie 
Condensation  Process 

Principal  investiyator ; Capt  Dec  W.  Friesen,  DeiJartruent  of 
Physics 

Associate  Investigators:  CIC  Doug  E.  At);ins  (Class  of  1977)  , 

Maj  Bob  A.  Rap[x>ld  and  Capt  Ray  Cardaronclla,  DcjjartniL'nt  of 
^t^tl■lcnutics,  and  ClC  Jolm  Croirwoll  (Class  of  1977) 

An  area  of  prinviry  interest  to  cloud  physics  is  how  cloud 

Iroplcts  grow.  As  an  air  jxarcel  rises  in  tiie  atiiosphere,  adiabatic 

■giansion  occurs  leading  eventually  to  supersaturation  and  condensation. 

,'hir.  process  was  modeled  on  tlie  com[.JUter  for  ten^xjratures  above  freezing. 

Calculations  were  nvade  at  various  ten^xiratures,  pressures,  emd  number 

:ansit-ies.  The  results  are  similar  to  those  of  T-tason.  Tlie  con^iuter 

.;.  dc>l  will  be  used  by  tlie  Atmospheric  Science  Division  of  the  Space  Science 

laboratory  of  the  Marslnll  Space  Flight  Center  to  analyze  results  of  an 

cpapf’on  chamlier  ex^ieriment  which  will  be  on  board  tiic  S{xicc  Shuttle. 

■ resenbat ions 

' D.Vb  Friesen  and  D.A.  AtJdns,  "Computer  Simulation  of  Cloud  Droi^lot 
.'owtii  by  tlie  Condensation  Mctliod,"  presented  at  tlie  48tli  Annual  Meeting 
t the  Colorado-l^/^'oming  Academy'  of  Sciotice  at  the  Air  Force  Acadeny, 
Colorado  S[)rings,  on  22  Apr  77. 

2)  D.W.  Friesen,  "Gn:wing  Clouds  by  Conput.r,"  presentcxl  at  Taylor 
■■‘■ty,  Upland,  Indiana,  on  4 Feb  77. 

2.  A^luptive  Optics:  LalxMratcu'y  . dajuon  '"'f  V.-ious 

.■Yiaptive  Oj,)bics  Teclinigui.'^  and  S\  . s 

PrirKripal  Invcstigatoi  ^ . Maj  Jolii'  . dorTvin,  u ■ .irtj:ont 
of  Physics 


Associate  Investigators:  Maj  Jolui  C.  Durrett,  Dejxirtmcait  of 

Astronautics  and  Computer  Sciences,  Captain  Itobert  B.  /\sher, 

Frank  J.  Seiler  Researcii  I*aboratories,  Cadet  Dale  K.  Olinger 
(Class  of  1977)  and  Cadet  David  C.  Wetlesen  (Class  of  1978) . 

S^xinsor:  Air  Force  Weapons  Laboratory,  Kirtland  Air  Force  Base, 

New  Mexico  through  F.J.  Seiler  Research  Laboratories 

'Ihe  use  of  adaptive  optics  to  reduce  atiiospheric  degradation  of 
.ojxigating  laser  beams  is  deixaident  on  the  cajjability  to  extract  control 
infomution  for  the  return  signal  scattered  by  tlio  target.  Since  tiiis 
signal  is  inherently  noisy,  sophisticated  con^juterized  digital  filtering 
techniques  must  bo  used.  'Ihe  purpose  of  tliis  research  was  to  provide 
various  simulated  return  sigrtils  to  tost  these  programs.  The  first 
simulated  return  signal  was  produced  by  a single  laser  beam  witii  a time 
varying  focal  distance  (called  dither)  scattering  off  a ball  bearing. 

This  system  was  used  to  verify  that  the  digital  filter  could  indeed 
separate  the  dither  signal  from  a wide  range  of  noise  signals.  Next,  tlk 
ball  bearing  was  replaced  by  a rotating  tube  to  simulate  tiie  return  from 
a rotating  missile.  Tliis  system  was  uscci  to  verify  tliat  tlie  filter 
could  o[jerate  correctly  in  the  presence  of  sixxrkle-generated  noise  (an 
optical  interference  plienomeiva)  . A third  system,  consisting  of  a laser 
beam  i^assing  through  steam  and  striking  a beam  splitter  and  two  photo- 
multipliers, was  used  to  tost  anotlier  conputer  procjram  deshmexi  to  extract 
wavefront  tilt  frean  a return  siijnal. 

3 . Pro^xm-ties  of  the  Inage  on  tlie  Turin  Cloth 

Principal  Investigators:  Capt  Jolm  P.  Jackson,  LXTxarti:icnt  of 

Physics  and  Captain  Hric  J.  Jurtixu:,  Deixartinent  of  Aeroivautics 
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Associate  Researcher:  Cadet  Michael  McGown  (Class  of  1977) 

Unsponsored  Research 

In  'liirin,  Italy,  exists  a fourtecn-foot  long  clotli  ini^rinted  witJi 
the  clear  irrage  of  a buried  nan,  front  and  Lack.  Some  believe  the  iirage  is 
that  of  Jesus  primarily  beca’use  the  nan  apfxars  to  liave  been  tortured  and 
crucified  in  a nanner  ideiitical  to  tiiat  of  Jesus.  Research  by  Captains 
Jackson  and  Juri|jer  working  witli  non-Air  Force  resources  and  on  their  own 
time  lias  sliown  tliat  the  inage  is  three-dimensional.  This  discovery  has 
allowed  Captains  Jacl^on  and  Jun^jer  to  nake  specific  conjectures  regarding 
the  inage  fornation  process  as  well  as  to  involve  cadets  on  tlicir  own 
time  in  construction  of  a full  size  three-dimensional  model  of  tlie  Man 
of  tlie  Shroud  for  the  Air  Force  Acadeiry  Chapel 
Presentations 

J.P.  Jackson  and  E.J.  Jumper,  "The  Ti-uree-Dimensional  Image  on  the  Sliroiii 
of  Turin,"  presented  at  the  48th  Annual  Meeting  of  the  Colorado-VV^’Csning 
Academy  of  Science  at  tiie  Air  Force  Academy,  on  22  Apr  77  and  at  the 
Uiiiteu  States  Conference  for  Research  on  the  Shroud  of  Turin  at  AUjuquercjue, 
.Ntew  Nfcxico,  on  23  Mar  77. 

4.  Proton  Prediction  Teclmigues 

Principal  Investigator:  Capt  Brian  Kolm,  Department  of  Physics 

Sponsored  by  the  Dejjartment  of  Physics,  United  States  I'-dr  Force 

Acadeny , Colorado 

Tlie  purjx)se  of  this  research  effort  is  to  inprove  existing 
technitjues  for  prcxlicting  the  onset  of  solar  "storms"  at  tlie  eartli  due  to 
proton  production  in  energetic  flare  events  on  tlic  Sun.  A con^^uter  axle 
to  predict  the  resulting  flux  of  protons  at  tlx?  earth  due  to  solar  flares 
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was  obtained  from  the  Air  Force  Geophysics  Uiboratory , llanscom  Field, 
Ntissachusetts.  Ihe  code  requires  Earth-based  observables  such  as  x-ray 
and  radio-wave  data  from  solar  flare  observations  (satellite)  to  generate 
a proton  sixx:trum  at  tiie  Sun  and  ultir.otely  predict  a tine-resolved  proton 
enerijy  spectrum  at  the  Earth.  The  initial  first-year  effort  at  the  Air 
Force  Acadeny  has  been  to  debug  tlie  program  on  the  Burroughs  6700  conputer 
aixl  to  exercise  tlie  code  on  t^araneter  stuly.  A n\atrix  of  conputer  runs 
were  perfomed  to  study  the  effect  of  flare  location  and  varying  proton 
energy  spectra  on  the  iirrival  tines  of  the  flare  induced  protons  at  the 
Eartli.  Maximum  proton  flax  delay  tine  as  a fuiiction  of  flare  location 
were  conpared  with  satellite  records.  Tliis  is  a continuing  effort  to 
inprove  solar  proton  prediction  teclmiques  for  tlie  prinvar\'  user,  Air 
Weather  Service. 

5.  A Pinhole-Scijitillator  X-Ray  Canera  for  Diagiiostics 
of  the  AP>VL  SHIVA  .X-Ray  Simulator 

Principal  Investigator:  Capt  Robert  A.  Nutteinan,  Departnent 

of  Physics 

SfXDnsorcd  by  AFWI,  (n\T)  , Kirtland  AFB,  Albuiuertjue,  New  Me.xico 
A com[)utcr  program  was  develoixxl  to  inplement  tie  .x-ray 
diatinostic  system  ntxlel  developed  during  Fi'  76  (FJSRIj-76-099)  . 
lliis  incxlel  ertibles  desiejn  of  an  optimized  .x-ray  diagnostic  system  to 
sinultaneously  oljtain  energ'/,  sixitial,  and  tine  resolution  of  an  x-ray 
source  such  as  tlie  AIAq,  SHIVA  simiilator.  Many  cases  of  practical 
interest  were  run  using  the  comfuitcn-  program  v<ir;^-ing  tlie  {xininett'rs 
for  different  canera  films,  energy  filters,  scintillator  thicknesses 
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aiid  time  resolutions.  The  most  favorable  parameters  used  indicate  a 
marginal  diagnostic  system  effectiveness  without  invige  intensification. 
Experiirents  to  determine  model  accuracy  are  planned  for  the  near  future. 


II.  GENERAL  RESEARCH  IN  THE  HUMANITIES  AND  SOCIAL  SCIEIO:S 


A.  Department  of  Astronautics  and  Conputer  Science 

1 . Inproved  Validity  of  Officer  Effectiveness  RciX)rts  by 

Conputer 

Principal  Investigators:  Lt  Col  George  H.  Walther,  Department  of 

Astronautics  and  Coinjuter  Science,  and  CIC  Jon  Spain 

On  the  first  page  of  an  OER  £iro  ten  rating  factors  which,  in 
spite  of  tlieir  5-point  scale,  topically  are  scored  4 or  5.  Although 
the  overall  rating  must  fit  a normal  distribution,  these  ten  factors 
need  not,  thus  leaving  room  for  considerable  "halo  tendenc'^."  A paired 
con^>arison  technique  is  one  in  wliich  all  possible  combinations  of  factors 
are  presented  in  pairs  and  the  respondent  asked  to  pick  tlie  superior  one 
of  the  two.  Tlais  technique  was  used  in  two  ways:  (1)  to  determine 

faculty  officers'  evaluation  of  the  relative  inportance  of  each  of  tliese 
ten  factors,  ajid  (2)  to  force  a rank-order  distribution  of  the  ten  factors 
for  a given  ratee.  The  relative  weights  were  applied  to  the  rank-ordering 
aixi  a cjuantitative  vc.luc  was  assigned  to  each  factor  for  a ratee.  Because 
of  the  small  sajnple  of  res^xindents  availaijle  here,  fuitiienr  validation  of 
this  technitiue  is  netxled.  However,  pilot  study  results  are  extrcsuuly 
promising. 

2.  Sp-t~-ial  Education  Infomation  Storage  and  Rctriev’al  System 

Principal  Investigators:  Ntij  Joseph  Memroe,  Deturtnent  of 

Astronautics  £ind  ComjJUter  Science,  and  ClC  Gregory  Tt^ivin,  C\S(j-29 

Sfonsoroci  by  School  District  20 

This  research  culminatfxl  witii  the  stiaicture  anu  dosic;n  ot  vin 
Intomiitior^  Storage  and  ftetrieval  .Systesii  for  .Sj^ecial  Education  students. 


Additionally,  a preliminary  COBOL  program  heis  been  written  in  oon junction 


with  this  research. 

3.  Cadet  Wing  Research 

Principal  Investigator:  Capt  Ronald  E.  Joy,  Department  of 

Astronautics  and  Conputer  Science 

Associate  Investigators:  r-tijors  V'iilliam  J.  Lucas,  O'JDS-15,  and 

Phillip  W.  lofjer,  CWDS-29 

Sponsored  by  CW 

On  a continuing  basis,  research  is  accoii^^lished  concerning  the 
Military  Order  of  I'terit  (e.g.,  research  on  the  feasibilit'/  of  making 
a cadet's  physical  fitness  test  score  part  of  his  MCM.  Inforrution  pointed 
to  no  correlation  between  PFT  and  MOM,  yet  the  project  was  acconplishcd 
anyway. ) Additional  research  v/as  accon|jlishecl  to  chaitge  MOMs  from  a score 
to  word  picture. 

B.  Departiient  of  Behavioral  Sciences  and  Leadership 

] . Reacquisition  and  Ma.intenance  of  Flying  Skills 

Princijjal  Investigator:  Maj  Jefferson  M.  Kooncc,  DetJartnent  of 

Behavioral  Sciences  and  Leadersliip 

Associate  Investigator:  Ntij  Nonmn  L.  Komnick,  IX)XI,  Aeros[.)ace 

Defense  Cc:)nTiand 

Stxjnsored  by  the  Air  Force  Office  of  Scientific  Research 

This  new  project  has  begun  and  will  continue  for  ajj(5irc>dnutely 
two  and  one-half  years.  TVro  hundred  fifty-five  rated  supplement  pilots  in 
tlie  local  area  will  be  invited  to  participate  as  suL>i'K'ts.  Puiiaisc  is  to 
quantify  tlie  loss  of  psychomotor  and  cocfnitivc  skills  assof'iat'*..  with  flying 
as  a function  of  time  out  of  the  cockpit,  and  to  determine  tiic  t^ix'  and 
anount  of  training  retjuired  to  re<jain  tlie  flying  skills  aixl  maintain  tlnm 
at  a near  operational  level  using  simulatcrs  aixl  training  texts. 
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2.  Analysis  of  Soviet  Behavioral  Sciences 


Principal  Investigator:  Maj  Valentin  'W.  Tirman,  Jr.,  ^ 

Deixurtment  of  Behavioral  Sciences  and  Leadership 

Associate  Investigators:  Lt  Col  Eugene  H.  Galluscio  and  !iaj 

Janes  R.  Knight,  Jr.,  Detjartnent  of  Beiiavicral  Scieiices  anrl 
Leadership 

Sponsored  by  the  Defense  Intelligence  Agency 
Purpose  of  this  effort  is  to  evaluate  tlie  Soviet  "state  of  the 
art"  in  various  areas  of  the  behavioral  sciences,  to  inclu.ii.-  iJsyclio[.^iarm3- 
cology,  individual  behavior  ncxiif ication,  jx>polation  u-havior  nixiif ication, 
and  parapsychology'. 

3 . Improving  >iet:Kxis  of  Evaluating 

Principal  Investigator:  ’Vi]  Jcifers<jf.  V.  • 

of  Behavioral  Sciences  and  Ijead<.-rsi'.i,. 

Sponsored  by  the  Air  Force  Test  m!  i.  .■  . < 

Instrument  developed  to  .issos:i  j i i • - 

simulators.  On-going  effort  is  to  dewlof.  a : r . « 

ized  irethod  for  evjiluating  simuiator  systi.^iii'  i:  • 

Evaluation  Phase  and  atten^Jt  to  rixJerate  U>  ■ 

function  of  the  evaluator's  attitudes. 

4 . The  Validity’  of  Various  Measures  u\  Pr* r 'JL  | P ■*  _ * ■ - ■ "2 

Performance 

Principal  Investigators:  Mij  Jefferson  M.  Ktx.uxx*  ami  :.i  '.’el 

Eugene  H.  Galluscio,  De;x\rtment  of  Belvivioral  Scienci-a  .ux: 

Leadership 

Sponsored  by  Franl;  J.  Seiler  Research  Laboratory  (Alik.’) 
fj  This  was  the  data  analysis  and  report  submission  pliise  of  ..in 

effort  funded  the  previous  year  by  FJSRL.  Final  research  reports  are 
to  be  submitted  for  pitolication  as  technical  retorts. 
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5 . An  Assessment  of  the  Motivational  Values  of  the  Aviation 
irocjraiiis  at  the  U.S.  Air  Force  Academy 

Princi[)<al  Investigator:  Maj  Jefferson  M.  Koonce,  Departincnt 

of  Beiiavioral  Sciences  and  Leadership 

Qisponsored 

A sixty  item  questionnaire,  dealing  witli  attitudes  towards  tlie 

' .aeiiy'r.  aviation  programs,  was  given  to  a random  sample  of  the  cadet 

' .'I  (.V--C. 52)  in  tiie  Fall  Semester  1976.  Results  indicated  that,  although 

i.e  pi-ogi  ims  are  not  a prinary  reason  for  the  cadets  to  come  to  tlie  Academy, 

ic  pro  I rams  significantly  add  to  tiie  reasons  for  cadets  staying  at  tlie 

,.d'  i , may  be  a factor  in  reducing  attrition,  instill  self  confidence  in 

■ s,  and  increase  cadet  interest  in  becoming  Air  Force  flight  crew- 

1 Som  differences  in  classes  were  noted  ai^d  subsetjuent  administrations 

.. -stii -nraire  will  indicate  whether  the  differences  were  in  charac- 

• 1 oi  i.'.  classes  themselves  or  a tenporal  change  in  attitudes. 

) ' ■ j:f frcts  o^  Airxiety  and  Auditory  Noise  on  Receiver 
ir  i I i '•  ' / in^a  Signal  Detection-Vigilance  Tasic 

i.'ipal  Investigators:  Captain.s  Jolm  F.  Swiney,  Jr.,  Donnell 

. i.shincfton  and  Vhlliam  P.  Farsliak,  Department  of  }3eliavioral 
'ices  and  Ir'adcrship 

iortxl  hy  the  United  States  Fnvirc;-imcntal  Protection  Acjency 
reS'  irch  project  has  been  coniF  te<I  to  determine  tlie  effrvts  of 
uii:  -'  • household  txiiso  on  t*  r:-  a'--  a signal  detection  ta.st. 

ml  ffXkili',  were  divided  int-r.  anu  Icav  ..nxiety  groui 'S 

t'  i : L:  ennt  i niKDU:  , vd.’  . i ' , . toi' i ■ • ■ \ 


. mti  ■,'cnt  e'l'iit  : ..  h's  irtxjU'iit  event 

•ts  v;.  in;;t  riu’iL'nteii  I:.  i ■<?(..  .:  tiivu  ' i.ili.  . 


qu. 


V h 


t • 1<  .m.Wen-,  • whi  tor-  ;r<ii  lUta  n ’ i Si 


, 1!  ■ . 


•S  t < ' ' * 1 * ' ■ 


. liv  d 


« ■ . I 


Publications 


"Behavioral  and  Physiological  Correlates  of  Varying  I-toise  Qwironrri  nts : 
Annotated  Bibliography",  Environmental  Health  Effects  Series  (FPA-COO/ 
1-76-038) . 

"Behavioral  and  Physiological  Correlates  of  Varying  Noise  Envi ronnent s " , 
To  be  published  by  the  Environmental  Protection  Agency' . 

7.  A Study  of  Secondary  Reinforcenvent  Theory 

Principal  Investigator:  Itijor  Jame;s  E.  Klusman,  De[jartJTient  of 

Beliavioral  Sciences  and  I,eadership 

Associate  Investigators:  CIC  Jon  T.  Roilnan  and  CIC  Steve  A. 

Simon 

Unsponsored 

Two  ojqjeriments  were  designed  which  provided  differential  prenir 
ions  of  experimental  outcomes  by  the  traditional  ’dew  of  soeundary  rein- 
forcement £ind  Longstreth's  cogiiitive  view  of  secondary'  reinforcement. 

In  the  first  ex[x;riment,  a control  grouf)  of  kindergarten  cliildreri  play. 
a two-choice  discrimination  qame  in  which  they  could  win  candy  for  a 
correct  resjxinsc.  Two  ex}.)erimental  groiq:>s  of  children,  playing  tlio  smit 
game,  received  cop[x?r  tokens  and  [jennies,  resfXBCtively , for  a correct 
resfxjnsc;  those  tokens  and  pennies  were  iimrediatcly  exclangtxi  for  candy. 
'Itic  second  exixerinent  was  a replication  of  tlio  original  design,  utilizing 
first-grade  children.  Results  of  the  e>q.xeriments  indicate  ixjn-su[)[xjrt  of 
tile  traditional  viev  of  scconrlary  reinforcanent;  hcj^vever,  tin  lat.i  are 
not  clearly  sup[xjrtive  of  Longs tre tJi ' s jxjsition.  llio  results  are  dis- 
cusstxi  in  terms  of  an  infomvation  tlicor^'  of  secondaty  reinforcejin'iit  . 
Publication 

Klu.sntin,  J.E.  IlautUiKJnu,  J.E.  'Ihc  Validation  of  Dissonance  \]s  Ir>- 
pression-Mimgc'ri'nt  TlKxjries.  '11k'  JoLua vil^  of  .Social  Ps\'cIkj1  1S76, 
100,  100-206 
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Klusiran,  J.E.,  Reilnan,  J.T. , & Sonon,  S.A.  "A  Study  of  Secondary  Rein- 
forcQiient  Tlieory’."  Presented  at  the  48tli  Annual  Meeting  of  tile  Colorado- 
V'^i’oming  Academy  of  Science,  23  Ai^ril  1977. 

8.  Assessment  Procedures  for  Stress  ffanagement  lYaining  in  an 
Academic  Setting 


Principal  Investigator:  Capt  Richard  L.  Hughes,  Deijartment  of 

Behavioral  Sciences  and  Leadership 

Associate  Investigator:  Capt  Ronald  LaScala,  Department  of 

Bella vioral  Sciences  and  Leadership 

Sixinsored  by  Frank  J.  Seiler  Research  Lab 

The  effectiveness  and  cost  efficiency  of  academic  and  technical 
training  can  be  inpeded  by  student  anxiety.  This  program  investigates  tl)e 
use  of  electran\'ographic  biofeedback  to  reduce  test  anxiety  and  iinjrovc 
academic  perfomonce.  Subjects  selected  on  the  basis  of  high  scores  on 
a test  anxiety  cjuestionnaire  are  placed  in  one  of  three  groups:  (1) 

biofeedback  training;  (2)  a group  ertiiliasizing  a cognitive/educative 
approach;  (3)  a grou^j  using  biofocdback  and  cognitive  aH.iroaclies . Tliese 
intervention  procedures  are  evaluated  on  the  basis  of  change  scores  on 
GPA,  the  Test  Anxiety  Scale,  the  Nelson-Detiny  Poading  Test,  and  a special- 
ized perfomance  test  of  general  academic  skills. 

9.  Pilot  Perfomance  with  Peripheral  Vision 

Princiial  Investigator:  Lt  Col  Jock  C.  H.  Scliwank,  Department 

of  Beliavioral  .Sciences  and  Leadership 

Associate  Investigators:  Maj  Jolui  M.  Bermudez  and  CapUiins 

Ihotias  .M.  Longridge,  Tlionas  M.  McCloy,  aixl  Bruce  A.  Smitii, 

Departnent  of  Behavioral  Sciences  aixl  Ijcadersliip 

S[Xinsored  by  /VIRL/IIKA,  Wr ight-Patterson  AI’D,  Oil 
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'Itie  puTtxjse  of  tiiis  phase  of  the  study  was  to  determine  baseline 
porfomancxj  standards  for  pilot  peripheral  visual  processiny  in  the  G/\T-1 
simulator.  IV/enty-fouL  cadets  who  had  cOTi^leted  T-41  flight  training  flew 
Uie  "Vertical  S-A"  maneuver  in  GAT-1  instrument  flight  conditions.  Heading 
infornation  was  provided  by  a nornal  heading  indicator  or  by  cormand  lights 
located  at  55°  in  tlie  visual  perifiiory  or  by  both  types  of  indicators 
simultaneously.  All  other  instrunoitation  was  normal.  A prelimiiiap/  data 
iinalysis  found  tliat  average  heading  deviations  were  less  in  botli  the 
redundant  condition  and  the  peripheral  light  only  condition  when  comjjared 
to  the  heading  deviations  found  when  a standard  heading  indicator  was 
used  to  itaintain  aircraft  heading.  After  a ca-.plete  data  analysis  of  the 
baseline  study,  follow-on  experiments  will  investigate  the  effects  of 
various  stressors  on  tlie  use  of  visual  peripheral  signals  in  a variety  of 
flying  tasks. 

10 . The  Effects  of  Job  Cnriclimcnt  and  Goal  Setting  on  Work 
Satisfaction  and  Performance 

Principal  Investigators:  Maj  William  L.  Roscnl:)ach,  Detxirtmcnt 

of  Behavioral  Sciences  and  Leadership;  Lt  Col  Denis  Umstot,  /AFIT/ 
SLGR:  Maj  Valentin  Tirmon,  Jr.  and  Capt  Jack  Hannig,  Depart- 
ment of  Behavioral  Sciences  and  Leadership 

Sponsored  by  tlie  Air  F’orce  Office  of  Scientific  Research 
Designing  work  so  that  it  is  Ixatli  more  satisfying  to  the  cn^doyee 
and  norc  productive  for  the  organization  is  a major  concern  of  organ- 
izational maivagers  and  researcliors . Tliis  research  wliich  began  in  March 
1977  examines  two  major  aspects  of  job  desicni,  job  enricliment  and  goal 
setting,  and  their  effects  on  job  satisfaction  and  productivity.  A ronote 
nonet^ui valent  control  grou{j  design  with  multiple  control  (jroujis  and  re- 
peated measures  is  enploycxi  to  test  the  research  hy^xitliesis . llie  caqeri- 
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ment  will  last  two  years.  Tlie  focal  jobs  will  lx>  those  of  veliicle  nviin- 
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tenanco  mechanics,  vehicle  operators,  and  transix>rtation  iranaqerent 
specialists  at  two  Air  Force  bases  in  the  Southeastern  United  States. 


11 . Attitudes  Toward  itanen  at  the  United  States  Air  Force 
■Acadeny 

Princi[Jal  Investigators:  Dr.  Lois  Del'leur  Nelson  and  Captains 

David  C.  Gilliran  and  William  P.  .'larshak,  De[oartnient  of  Behavioral 
Sciences  and  Leadorsiiip 

Sponsored  by  tlie  Frank  J.  Seiler  Research  Lab 

A nui±>er  of  issues  resulting  from  tlie  integration  of  women  at  the 
USAF  Academy  are  being  excinuned  to  determine  their  sociological,  psycho- 
logical and  mission  in^^act  tpon  tlie  Acadenv-  This  is  being  acccmijlished  by 
three  distinct  programs  of  social  research.  The  first  prograr.i  consists  of 
a scries  of  brief  projects  which  continue  to  provide  the  institution's 
administration  with  enpiriceil  data  to  serve  as  a basis  for  decisions.  A 
second  program  was  tiie  sumner  (1976)  study,  wiiich  sought  the  effects  of 
Basic  Cadet  Training  on  tlae  attitudes  of  all  the  cadet  pratici[jants . Hie 
tliird  effort  consists  of  a longitudinal  study  designed  to  monitor  the  ef- 
fects of  female  integration  into  tlie  Acadenr>'  and  to  unravel  the  irq,:)lications 
inportant  to  tiie  individuals  and  the  institution. 

Presentations 

"Mile  and  Ferrale  Perception  of  Basic  Cadet  Training  at  tlie  USAF  AcadorriP' , 
briefing  presented  to  the  Congressional  Conmitteo  on  Wonxin's  Affairs  in 
DoD,  September  1977  and  to  the  Military  Operations  Research  Society  (NDRS) , 
October  1976. 

"Patterns  of  Accomodation  for  Forale  Cadets  at  tlie  U.S.  Air  Force  Academy' " , 
jiaper  presented  at  the  Colorado-Wyoming  American  Academy'  of  Sciences,  Aiiril 
1977. 

"Tlie  effect  of  Combat-Oriented  Trainincj  on  tlie  Perceptions  of  Femininity  in 
l^inen  Cadets",  paper  presented  at  the  Colorado-Wyoming  AcadtinT^’  of  Sciences, 
Ai^ril  1977. 
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"Attitudes  Towards  VVonien  as  a I-iinction  of  Personality  Factors",  faper  pre- 
sented at  tlic  Colorado-V'/yominy  Academy  of  Sciences,  A^jril  1977. 

"Sex  Integration  at  the  U.S.  Air  Force  Academy  - Changing  Roles  for 
I'fcmen",  paper  presented  at  the  Pacific  Sociological  Association  .Meeting, 
April  1977. 

"Cadet  Attitules  During  tlie  Admission  of  \^msn  to  the  United  States  Air 
Force  Academy" , pafxrr  presented  at  the  Anerican  Psycliological  Association 
Convention,  August  1977. 

"The  Beginning  Months  of  Co-Education" , paper  presented  at  the  Americein 
Sociological  Association  f-teeting,  Septenher  1977. 

"liradition  and  Innovation  - Military  Professionalism  Anong  Fetrale  USAl’A 
Cadets" , paper  presented  at  the  Inter-University  Seminar  on  Armed  Forces 
£ind  Society,  October  1977. 

12.  USAFA  MML-'I  Research  Project 

Principal  Investigator:  Lt  Col  L.  Ralph  Claason,  Departracnt  of 

Beiaavioral  Sciences  and  Leadership 

Associate  Investigators:  Lt  Col  Lawrence  F.  Sharja  and  IVij  Valentin 

W.  Tinian,  Jr. , Department  of  Behavioral  Sciences  and  Leadei'ship 

UnstxDJisorcd 

In  tlae  ^t^rch  1971  reconnicndation  of  the  Advisory'  Council  to  tiie 
Si^Jer intendent  of  the  Academy,  the  Subconmttee  on  Attrition  Stu.lics 
recommended  psyctolotjical  evaluation  of  Basic  Cadets  using  tiae  MMl’i 
(Minnesota  Multiphasic  Perscanality  Inveiatory)  . The  purjose  of  t]ai.s 
testing  would  be  twofold:  (1)  to  flag  tixase  cadets  wlxa  naight  have 

i.iif  fieul  i.y  in  adjusting  to  the  eiaviroiaimnt  of  Uie  Acadeny’;  unu  (2)  to 
provide  •. 'Xi-Jeriniental  data  to  apply  to  tlae  question  o',  whetlatr  or  ixat  Uae 
MMl’l  hoL  predictive  ^xatential  for  tlae  varie's  evitcriu  ol  succt  Uatla 
.it  ' ae  ■■  ■ uiery’  and  durin<i  lat.ei  • immi ss ione< i service. 

'[lie  me  of  'he  MT-U'J  i.i  ILae  j<it('ntial  ad  j austmi 'lU.  'tolTem-.  ilPws 
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the  Acadtr.Ti'  to  identify  basic  cadets  who  can  profit  from  additional  sui>- 
portive  coionseliny  during  the  early  ptoses  of  their  training.  These  cadt?ts 
receive  help  in  undeirstanding  and  adjusting  to  tlieir  nw  way  of  life  from 
professional  counselors,  psychologists  and  psychiatrists. 

Tlie  research  portion  of  the  projei^t  is  designed  for  longitudinal 
cuialysis  and  evaluation  beginning  wdt.h  the  entry  of  the  Class  of  1^75. 

Data  collected  during  this  period  will  be  used  to  establish  normativ'e 
profiles  for  USAFA  cadets  and  to  evalrate  the  usefulness  of  the  MMl'’!  in 
predicting  success  at  die  Acadeny  and  during  later  coirsnissioned  sendee. 
Presenta  t ions 

Ctoson,  L.R. , Sharp,  L.F. , and  Tinran,  V.W.  "Psychological  Factors 
Associated  widi  Early  Attrition  from  die  USAI''  Academy,"  Proceedings, 
Colorado-'.Jyaiiing  Acadeny  of  Science,  A^iril  1977. 

C.  Dopdurtictent  of  Economics,  Geography  and  Manage,:ient 

1.  Political  Over  boundedness  and  die  Urbanization  of  P.ural 
Settler, lent  Patterns 

Principal  Investigator:  Maj  A.  Paul  Tribble,  Department  of 

ItoDiiomics,  Geography  and  Managemtint 

Metroiwl  itan  ^xilitical  overboundexiness  influences  die  direction 
and  rate  of  urban  residential  growtii  in  Texas.  In  overbounded  and  non- 
overbo'jndcd  cities,  develoixicnt  was  similar  in  the  zone  immediately  adjacent 
to  the  built-uj.)  area  of  the  city.  In  die  more  distant  areas,  liowcver,  the 
den.sity  of  <.lwellings  tier  .s<;uare  mile  was  significantly  greater  in  ovcrlioundtai- 
eity  s-imtiles,  contriliuting  to  a difference  Ixitwoon  city  types  in  the  process 
of  residential  devclo[imcnt . 

Pulilication 

USfvFA-l’R-7G-22,  USAF  Acadcry  Tochiical  iieixirt,  iNOVcmbc'r  197G. 
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2 . CririL'  in  El  Paso  County  Colorado:  A Sfjatial  Pers{.>ective 

PrinciiJal  Investigators:  Ntij  A.  Paul  Tribble,  Defartmcnt  of 

Lconcxiucs,  Geography  and  Management  and  Maj  Charles  ]..  Smitli, 
Deijartrvent  of  Economics,  Geography  and  Majiagement 

Analyzes  tlie  siJatial  se[xu:ation  of  the  residences  of  criniinals 

and  locations  of  crimes  for  six  crime  categories.  Data  pertain  to  El  Paso 

County,  Colorado,  (exclusive  of  Colorado  Springs)  for  1975.  Examines  social, 

economic,  dCTtxjraphic  and  distance  variables  in  a multiple  regression  nodel 

in  an  effort  to  isolate  causes  of  El  Paso  Comity  crime. 

Publication 

USAFA-'l'R-77-2,  USAF  Acadcaw  Technical  Heixirt,  February  1577 

3 . 1976  ProcecKlings  of  the  Acadertr^'  of  Management 

Principal  Investigator:  Maj  Ftotert  L.  Taylor,  DepartJixint 

of  Economics,  Geogj.aphy  and  Managorient 

Associate  Investigators;  .Michael  J.  O'Connell,  USAF  Academy; 

Robert  A.  Zawacki,  University  of  Colorado,  Colorado  Springs; 

D.D.  Warrick,  University  of  Colorado,  Colorado  Springs 

This  book  is  a conpilation  of  the  100  best  pajxirs  piesented  at 
the  Thirty-Sixth  Annual  Meeting  of  tiie  Acadcaiiy  of  Managenvint,  Kansas  City, 
August  1976.  Ro{»rting  the  most  current  management  research  and  theory', 
the  book  covers  topics  in  organization  theory,  mnagement  education,  pro- 
duction nanagement,  organizational  behavior,  social  issues  in  mai.agement, 
etc. , and  is  a valuable  reference  tool  for  scholars,  libraries,  and  con- 
sultant.^. 

Public...  cion 

/icadany  of  Management,  Mississippi  State,  NUssissippi , Aujust  1976. 
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4.  Estudio  Longitudinal  de  la  Communicacion  en  la  Investigacion: 
Influencias  Techias  y de  Gestion 

Principal  Investigator:  Maj  Robert  L.  Taylor,  Departnvent  of 

Econarrdcs,  Geography  and  Managennent 

Associated  Investigator:  James  M.  Uttertack 

Conniunications  patterns  in  a research  and  development  laboratory 
are  studied.  The  effects  of  changes  in  technical  assignments  and  work 
group  oonposition  do  not  change  appreciably,  the  two-step  flow  of  information 
into  the  work  group.  However,  the  study  sliows  that  it  takes  nearly  18 
nonths  to  reestablish  group  networlcs  after  changes  in  technical  assignment 
or  group  composition  while  the  key  conrnunicators  re-emerge  regardless  of 
the  changes. 

Publication 

Escuela  Superior  de  Administracio  y Direccion  de  tlri:)resas,  Barcelona, 

Sixain,  September  1976. 

5 . An  Apipraisal  of  Partial  Recovery  & Diasaster:  The  Lice 

Earthqua’-.e  of  1975 

Principal  Investigator:  Maj  William  A.  Mitchell,  Department 

of  Economics,  Geography  and  Management 

Publication 

USAFA-'rN-77-l , USAF  Academy  Teclmical  ftote,  January  1977. 

6.  Uie  Lace  Earthquake  in  Southeastern  Turkey:  A (^wraiihy  of 

the  Disaster 

PrincifJai  Investigator:  Maj  William  A.  MitclK?ll,  :'K'!>arti’x>nt 

of  Exxinomics,  Geography  and  Manacjemvnt 

On  September  6,  1975,  an  t\irthqua};e  of  Richter  mugnitair  e.  * 
occurred  near  the  town  of  Lice  in  southeastern  l\u-kcy.  ttious.md  aui 

eighty-five  txxjple  were  killed  and  3,339  wc?re  injuretl  in  tlie  disa.stet  . Hx- 
earthciuake  had  a disastrous  effect  in  193  villages  ani  towns,  den  li.shnv- 
7,713  hortes  arxi  tkmviging  8,453  otliers.  Soon  after  the  tvu-tlK;u.ik.  the 
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Turkish  yovernment  inplanented  a vast  restoration  program  which  included 
rebuilding  the  town  of  Lice  £ind  building  5,805  hoint-is  tiiroughout  the  area. 
This  report  is  a con^srehensive  systematic  analysis  of  the  nature  and  extent 
of  the  Lice  disaster.  Recommendations  for  future  ri -construct ion  practices 
are  offered. 

Publication 

USAFA-TR-76-24 , USAF  Acadeany  Technical  Report,  Decoriber  1976 

7.  Reconstruction  After  Disaster:  The  Gediz  I-ruTl-y-iuake  of  1970 

Principal  Investigator:  liaj  William  A.  Mitchell,  Departmfait  of 

Economics,  Geography  and  Management 

;'nalyzes  human  adjustment  to  the  1970  Gediz  earUiqual;e  in  western 
Turkey.  Provides  policy  implications  for  restoration  after  future  disaster. 
Publication 

Geocpraphical  Review,  Vol.  66,  No.  3,  July  1976. 

8.  Tcward  £in  Understanding  of  Opium  Poppy  PrcKiuction  m Turkey 

Principal  Investigator:  Maj  William  A.  Mitchell,  Dei'iartmont 

of  Ecoroiucs,  Geography  and  t^anagement 

Associate  Investigator:  Lt  William  H.  Brundage 

Analyzes  the  Turkish  decision  to  resume  opium  poppy  production. 

Suggests  that  several  miscalculations  contributed  to  the  unsuct;essful  U.S. 

attenpt  to  encourage  tlie  cessation  of  opium  poppy  production  in  Turkey. 

Publication 

Journal  of  Asian  and  African  Studies,  December  1976. 


53 


r ^ 


9 . Determination  of  True  Elevations  from  Aerial  PI 

Principal  Investigator:  ftij  Charles  L.  Smith,  Department  of 

Economics,  Geography  and  Mamgement 

There  are  irany  problems  involved  in  the  determination  of  accurate 
elevations  from  tilted  photograplis . Plotting  machines  such  as  the  Wild  A-7 
are  able  to  coripensate  for  tilt  and  provide  accurate  elevations,  however, 
tliese  nachines  arc  ejqjensive  and  not  available  to  imny  researchers.  This 
report  clescribes  a set  of  procedures  and  a conputer  program  for  the  deter- 
mination of  ground  elevations  to  tiie  same  general  degree  of  accuracy  as 
that  obtained  with  plotting  irachines.  The  procedures  involve  parallax 
measurements  and  location  of  £X>ints  withxn  a steroscopic  model. 

Publication 

USAFA-TR-77-3,  USAF  Acaden^’  Technical  Report,  f-terch  1977 

10.  Locational  Analysis  of  Crime  in  El  Paso  County,  Colorado,  1975 

Principal  Investigators:  Maj  Charles  L.  Smith,  Dei^artncnt  of 

Economics,  Geography  and  Management  and  Maj  A.  Paul  Tritble, 
Department  of  Economics,  Geography  and  r-tinagement 

Crime  data  for  El  Paso  County,  Colorado,  for  1975,  iri  which  tlie 

criminal  was  appreliended , are  used  in  a plotting  of  tlie  locations  of 

selected  crimes  and  tlio  residences  of  associated  criminals.  The  residence 

in  nuny  cases  is  the  Ft  Carson  military  }XDst.  The  relative  influence  of 

proxumty  location  to  this  military  base  on  tlie  county's  crime  rate  is 

€2xarrin€xi  in  relation  to  traditional  social,  oconoriLC,  and  df.no. ra;  i u c 

variables  generally  associated  witii  crime. 

Publication 

USAFA-TO-77-2,  USAF  Acad€3iTV'  Teclinical  liote,  February  1977 
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LI.  Enersjy  Resource  Mai 


Principal  Investigator;  Maj  Charles  L.  Smitli,  Deijartinent  of 
Economics,  Geexjraphy  and  Managarcnt 

Associate  Investigators:  TSgt  J.  Richard  Wagner,  Departrrcint  of 

Econcsmics,  Geography  and  Management  and  34  cadets  enrolled  in 
Geography  340 

Using  procedures  produced  by  an  earlier  project,  maps  depicting 
the  water  resources  of  the  six  states  and  contained  area  of  FETi  region  VIII 
were  produced.  Stream  flew  in  Cfs  and  the  volume  of  reservoirs  v/ere  also 
shewn.  Data  was  also  obtained  and  utilized  to  prepare  maps  indicating  the 
energy  production,  consunption  as  well  as  exports  and  im^xirts  for  all  states 
of  region  VIII. 

Presentation 

FEA  Region  VIII  Office,  Deconber  1976. 

12.  Colorado  SprLngs  Chamber  of  Ccgmiorce  Nteps 

Princifjol  Investigator:  f-fcij  Charles  L.  Smith,  Defjartncnt  of 

Economics,  Geography  and  Management 

Associated  Investigators:  TSgt  J.  Richard  Wagner,  Department  of 

EconcmLcs,  Geography  and  Management;  CIC  Steven  Jonak;  and  ClC 
Craig  Weibel 

Based  ufxin  data  provided  by  tlie  Cliamber  of  Cornnerce  a series  of 
mai-)s  were  preparcxl  for  inclusion  in  a Cheimber  of  Commerce  Publication.  Tne 
maps  presented  the  air  and  ground  transportation  networks  centered  on 
Colorado  Springs  and  the  available  office  s[xice  in  tlie  Colorado  Springs 
region. 

1 3 . Soviet  Naval  Stratecy  and  Deployment  of  I^ri time  Forces : 

A Selec.~tod  Anr>otated  Bibliography 
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Prijicipal  Investigators:  ^toj  William  A.  Mitchell,  DeiJartment 

of  Econcxnics,  Geography  and  Management  and  Maj  A.  Paul  Tribble, 
DepartmeJit  of  Econcmdcs,  Geography  and  Manageirent 

Tills  annotated  Bibliography  was  coiniilod  as  an  initial  piiase  of 

research  for  RAND  project  nuntoer  4204,  Soviet  Rtiritime  Reaction  to  Thitd 

V^rid  Crisis.  As  such,  it  is  a special  purixise  bibliography,  with  strong 

enphasis  on  the  selection  of  iraterials  addressing  strategy  and  deployment 

of  Soviet  maritime  forces. 

Presentation 

RAND  Corporation,  Deceanber  1976 
Publication 

USAI-’A-TN-76-3,  USAF  Acadeny'  Technical  Note,  October  1976 

14 . Disaster  and  Change  in  Rural  'liurkey 

Principal  Investigator:  William  A.  Mitchell,  Deixartmcnt 

of  Economics,  Geography  and  Management 

Associate  Investigator:  Capt  C.  Taylor  Barnes,  De[)artrrent  of 

Economics,  Geography  and  Managonent 

Describes  and  examines  tlie  socio-economic  changes  that  occur  wiien 
£in  unplanned  disruptive  natural  force  confronts  a r:iral  area  of  'Purkey. 
Relative  change  over  a three  year  tieriod  is  mt  asured  in  forty-seven  Turkish 
villages. 

Publication 

Middle  East  Journal,  1976 

15.  Hicjh  Yieldincj  Mexican  Wlieat  in  Ijorfcey 

Princifjal  Investigator:  Maj  V'Jilliam  A.  Mitchell,  Dejurtment 

of  Economics,  Geography  and  Ma.nagtwnt 
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Associate  Investigator:  .'toj  A.  Paul  Tribble,  Department  of 

Economics,  Gec«jraphy  and  Management 


Addresses  the  introduction  of  high  yielding  Mexican  whe£it  into 
Turkey,  A Southwest  Asian  Country  seldcm  considered  to  be  associated  with 
the  green  revolution.  Interjirets  the  social  and  economic  consequences 
to  Turkey  of  adopting  this  new  strain  of  wheat. 

Publication 

Review  of  the  Geoc;raphical  Institute  of  the  University  of  Istanbul  (In 
Turkish) , 1976. 

16 . Site  Analysis  for  the  liacking  of  Falcons  at  the  I ni ted 
States  Air  Force  Academy 

Principal  Investigators:  Capt  C.  Taylor  Barnes,  DeiJartment 

of  Economics,  Geography  and  Management  and  Lt  Donald  P.  Higgins 

This  research  investigates  alternative  sites  for  falcon  train im. 

at  the  United  States  Air  Force  .AcadaiA'. 

Presentation 

Regional  Meeting  of  the  Association  of  American  Geographers,  29  October 
1976,  Manhattan,  Kansas 

17.  Vista  Grajide  Dus  Route:  Rider  Characteristics  Stu.iy 

Princi[xil  Investigator:  Captain  C.  Taylor  Barnes,  Del'd!  tiivi it 

Economics,  Geocfraphy  and  Management  and  Lt  Clarke  K.  Hinki.  1 

Rider  characteristics  on  the  Vista  Grande  Bus  r«  ute  as  investi- 
gated in  an  attar^jt  to  arrive  at  a mere  appropriate  routine  proco:iui<  . 
Presentotion 

Regional  Meeting  of  the  Association  of  .inxirican  'k^xiraptu'r^^,  ■ otober 
1976,  MLinliattan,  Kansas 


D.  DeiJartment  of  English  and  I ine  Arts 
1 . Practical  College  Writing 

PrinciiAil  Investigators:  Capt  liiward  P.  Itiilcv,  vlr.,  Capt  Philip 

A.  F’owell,  Col  Jack  M.  Ehuttclworth,  Dei).ulJivnt  of  Englisli  .md 
Fine  /\rts 
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St»nsored  by  the  Department  of  Enqlish  and  individuals 

A textbook  which  tcMches  orqanization  of  the  one  ijoragraph  essay,  g 

the  therrt,  and  the  research  Contains  sections  on  punctuation  and  1 

expression. 

2.  James  Wtiitehead  and  bee  Settle 

Princiixil  Investigator:  fVaj  James  A.  Griirshaw,  Jr., 

Dejartment  of  English  and  Fine  Arts 

Sponsored  by  the  University  of  North  Carolina  at  Charnel  Hill 
and  individuil 

Biographical  sketches  with  a brief  bibliography  of  ojach  author's 
waitings, 
viblication 

It  be  pulilishcd  in  A Biographical  Guide  to  Southern  Literature.  Edited  by 
b las  D.  Rubin,  Jr.,  et  al.  Baton  Rouge:  Louisiana  State  University  Press. 

Tentative  publication  date  is  1978. 

3.  Itobert  Penn  Warren:  A Collector's  Checklist 

Princif)al  Investigator:  Niaj  Janos  A.  Grimshaw,  Jr. , 

Ikjpartment  of  English  and  Fine  Arts 

Sponsored  by  B-C  Research  and  individual 

A descriptive  checklist  of  the  first  printings  of  Warren's  works. 

1 1 1'jstrated. 

Public.3tion 


“lobt'rt  Penn  Warren:  A ColU-ctor's  Checklist."  In  First  Printings  of 

Ann  I -an  Autlx-irs.  Edited  by  Mittliew  J.  Bruccoli.  Detroit:  Gale  Research, 

1977.  ‘ 

4.  O'Corumt  and  Warren:  tluristian  Points  of  Vitv 


Princi{iil  Investigator:  Vuj  J.uix';'.  A.  Grimshaw,  Jr., 

IX'fjartnent  of  Ent^lish  and  Fine  Arts 

Six>nsored  by  Ckx>rgia  Collt!ge  and  individikil 

An  article  a^nnring  religious  tJn.’int'S  and  teclinitiix''S  in  tlie 
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fiction  of  Flannery  O'Connor  and  Robert  Penn  Warren. 

Publication 

To  be  published  in  the  O'Conncjr  Bulletin.  Date  Unknown. 

5 . The  Eairl  of  Bute  and  George  Germain:  Machiavels  o_£  the 

American  Revolution  as  Seen  by  London's  Poets,  1763-1783 

Principal  Investigator:  Maj  James  C.  Gaston,  Department 

of  English  and  Fine  Ai'ts 

Sponsored  by  individual 

Throughout  tlie  American  Revolution,  poets  wl^io  wrote  for  london's 
imjor  periodicals  struggled  to  make  conplex  issues  ^ind  disturbing  events 
comprehensible.  One  of  their  favorite  explanations  for  the  unfavorable 
trend  of  events  was  that  a highly  placed  villain  was  responsible.  Prece- 
dents for  such  a villain  were  the  many  Machiavellian  figures  who  had  popu- 
lated English  draTO  since  Elizabeth's  day.  To  transform  the  popular  drairatic 
tyi^e  into  a plausible  excuse  for  Britain's  troubles,  London's  poets  pictured 
two  real  men  in  tlie  role  of  Machiavel.  Tliese  men  were  John  Stuart,  third 
Farl  of  Bute,  and  Lord  George  Germain,  Secretary'  for  the  American  Colonies. 
Presentation 

Presented  at  the  Annual  Convention  of  the  South  Central  Society  for 
Eighteenth-Century  Studies,  Houston,  Texas,  4 March  1977. 

6.  M Annotated  Bibliography  of  Teclinical  Writing  Textbooks  for 
2-Year,  Secondary,  ai^  4-Year  Procjrajns 

Principal  Investigator:  Maj  Robert  B.  Donovan, 

De[Jartment  of  English  and  Fine  T^ts 

Sponsored  by  the  National  Council  of  Teachers  of  English  anci 
individual 

A bibliography  accomplished  for  the  NCTT:  Conmittoc  on  Teclmical 
ard  Scientific  Writing. 
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7.  The  Old  English  ae  from  the  Indo-European  e 

Principal  Investigator:  Maj  Donald  E.  Ahern, 

Department  of  English  and  Fine  Arts 

Sponsored  by  individual 

A linguistics  article  which  posits  the  existence  of  a West  Germanic 
long  "o"  instead  of  the  widely-accepted  long  "a" . 

8.  Air  Force  Effective  Writing  Program 

Princitxal  Investigators:  Maj  TIxjfbs  A.  Murawski,  Capt  Philip  A. 

Powell,  and  Capt  Blaine  M.  Rockwell,  Jr.,  Department  of  English 
and  Fine  Arts 

Associate  Investigators:  Capt  Edward  P.  Bailey,  Jr. , Capt 

Michael  D.  Richards,  Capt  Robert  S.  Staley,  II,  Capt  Dennis 
J.  Stanley,  Department  of  English  and  Fine  Arts 

Sponsored  by  USAF/DA  and  the  Department  of  English  and  Fine 
Arts 

A series  of  three  half-hour  films  and  exercises  bo  replace  tlie 
current  slide  program.  The  films  discuss  Ixiw  to  write  conversationally, 
organize  conveniently,  aixi  revise  effectively. 

9 . The  Admission  and  Integration  of  Women  into  the  United  Slates 
Air  Force  Academy 

Principal  Investigator:  Mij  William  J.  Wallisch,  Jr. , 

De^jartment  of  English  and  Fine  Arts 

Sponsored  by  individual 

A dissertation  dealing  witJi  the  integration  of  wonten  into  the  Air 
Force  Academy.  lYaces  ti:e  legislative  process  tliat  broke  tlie  all  imle  tradi- 
tion of  service  schools,  t)K?n  presents  tlic  planning  and  actions  tliat  took 
place  at  US/M"A.  Iix:ludcs  a study  of  the  first  suimxir  aixi  academic  year  to 
determine  the  results  of  the  plaiming  atxl  its  in^Jlcmentat-ion. 
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E.  Departjnent  of  Foreign  Languages 

1-  Some  Preliminary  Hypotheses  on  the  Senuotic  Microcosm  of 

Gottfried's  Tristan 

Principal  Investigator:  Capt  James  W.  Hutchison,  DeiJartnent 

of  Foreign  Languages  - sponsored  by  the  USAF  Academy 

Research  into  the  applications  of  recent  insights  in  tlie  theory 
of  senu-Otics  (the  study  of  signs  and  sign  systems)  . It  resolves  tlie  rrajor 
ar±)iguities  of  an  enigmatic  medieval  work  of  great  sicjnificance  in 
European  literature  and  provides  a more  satisfactory'  explanation  of  aj^- 
parent  contradictions  in  the  \Aork  and  the  values  which  under ly  it.  1110 
work  is  revealed  as  tlie  product  of  a courtly  universe  whose  value  sy'stem  is 
in  an  advanced  state  of  decay,  where  inversions  of  tie  (tlien)  normal  value 
polarities  have  begun  to  apply.  (Accepted  for  publication  by  Seniiotica , 
the  Journal  of  the  International  Association  for  Semiotic  Studies) . 

2.  Conputers  in  Foreign  Language  Research 

Principal  Investigator:  Capt  James  W.  Hutchison,  Department 

of  Foreign  Lanejuages  - sponsored  by  the  USAF  Acadeaiiy 

Research  focussed  on  a problem  of  applied  descriptive  linguistics 
in  Geman  using  the  oonputer  arx3  the  state  of  the  art  in  nacliine  transla- 
tion. A major  c±)Stacle  to  the  aexjuisition  of  a broad  ca^jability  in  this 
area  was  identified.  TecJmitpjes  of  textual  analysis  were  develo[>od  from 
recent  findings  in  discourse  analysis  and  were  eirqjloyod  in  the  identifica- 
tion of  new  factors  which  must  be  considered  in  working  toward  a viable 
nachine  trains  lator/ interpreter . 

Research  was  prescnteil  in  a sexies  of  lectures  to  Gaunter 
Science  100  classes  at  USAI’A  during  the  Spring  Saiiester  1977. 
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3.  Itic  Case  for  Reassessing  the  Treatment  of  the  Mcxlal  Particles 
in  Cicrmin  Longuacje  Instruction 

Princifjal  Investigator:  Capt  Janies  W.  Hutchison,  Department 

of  Foreign  Lancjuages  - sponsored  by  the  USAF  Academy 

Research  on  colloquial  Germn  conversation  using  analytical  bools 
from  the  field  of  speech  act  theory  reveals  that  a number  of  highly  fre- 
quent lexemes  function  in  ways  which  have  not  previously  been  described  in 
the  linguistic  literature.  The  case  is  nade  for  tlie  inclusion  of  tJiese 
heretofore  neglected  words  and  their  navly  discovered  functions  in  courses 
of  instruction  in  the  German  language.  An  article  (subject  as  above)  will 
appear  in  1978  in  Unterr ichtspraxis , the  journal  of  the  American  Association 
of  Teachers  of  German. 

fl 

4.  Die  Praqraatische  Interpretation  der  "Fullworter"  in  der 

Umgangssprache;  Ein  Beitrag  zur  Beschreibung  ihrer  Funktionen 
in  Sprechakten.  (The  Pragmatic  Interpretation  of  the  Modal 
Particles  in  Colloquial  German:  On  the  Description  of  Their 

Functions  in  Speech  Acts) 

Principal  Investigator:  Capt  James  W.  Hutchison,  Department 

of  Foreign  Languages  - sponsored  by  the  USAF  Acadeirr/ 

Research  on  the  modal  particles  in  German  and  the  application  of 

Pragralinguistik  (speech  act  theory)  and  Textlinguistik  (discourse  grairrar) 

to  the  interpretation  of  these  wards  in  colloquial  German  discourse.  A 

paper  on  the  subject  will  be  presented  to  a colloqium  at  the  Free  University 

of  Berlin,  Septerrber  1977. 

5.  Oral  History  of  the  Hispanic  American  of  Colorado 

Principal  Investigator:  Capt  Culberto  Maldonado,  Department 

of  Foreign  Languages  - sponsored  by  the  USAF  Academy 

The  main  objective  is  to  collect  the  autobiographical  and  his- 
torical recollections  of  the  Spanish-speaJ^ing  people.  Since  there  is  a 
laclc  of  written  history  about  tliis  ethnic  grou(3,  tapse  recorded  interviews 
are  being  conducted  in  the  field  in  tlie  Spanish  languatje.  Potential  inter- 
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vicweos  include  survivors  of  the  Ludlcw  Massacre,  cattle  drive  peirticipants , 
Penitontes,  miners,  and  others  that  lived  during  the  late  1800's.  Although 
tills  is  a continuing  project,  the  bulk  of  the  interviews  and  their  classifi- 
cation should  be  concluded  by  March  1978. 

6.  Perceived  Cultural  Values  and  Academic  Success  in  Higher 

Education 

Principal  Investigator:  Capt  Culberto  Maldonado,  Departnent 

of  Foreign  Languages  - sponsored  by  the  USAF  Acadany 

Cultural  values  are  often  cited  as  a prinary  cause  in  the  aca- 
demic success  or  failure  of  students  of  Hispanic  background  in  college. 

Yet,  there  is  no  general  agreerient  on  what  tliese  specific  cultural  values 
are.  This  research  attempts  to  identify  these  cultural  values  as  they 
are  perceived  by  four  major  groups:  (1)  Hispano  college  students, 

(2)  educators  and  counsellors  working  with  Hispano  students,  (3)  tradi- 
tionally-oriented Hispano  adults,  and  (4)  existing  literature  on  previous 
research.  Written  questionnaires  and  oral  interviews  £ire  used  to  collect 
the  data.  The  population  to  be  saiipled  resides  in  Colorado.  Ihe  project 
will  be  ccmpleted  by  Decent>er  1978. 

7.  Spanish  Language  Culture  Materials 

Principal  Investigator:  Capt  Mary  A.  Marks,  Department  of 

Foreign  Languages  - sponsored  by  the  USAF  Acadcany 

The  purpose  of  this  research  project  is  (1)  to  identify  tlio  most 
coirmon  situations  and  cultural  themes  which  would  be  encountered  in  trav- 
eling to  a Spanish-speaking  country  and  (2)  to  obtain  recorded  imterials 
based  on  these  situations  for  use  in  the  classroom.  Tlie  naterials  col- 
lected through  this  project  will  be  used  in  the  develoFmcnt  of  culture 
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for  classroom  use.  ^■1aterials  will  suiJpla'iient  textbooks  and  provide  stu- 
dents with  an  exposure  to  the  language  as  it  is  used  by  native  speakers. 


Actual  research  will  be  carried  on  in  Mexico  by  recording  conversations 
with  natives  in  that  country. 


8.  FRANCE  - Land  and  People:  A Handbook 

Principal  Investigator:  Capt  Donald  C.  Soott,  DoiJartment  of 

Foreign  Languages  - sponsored  by  the  USAF  Academy 

Second  revised  edition.  This  174-page  handbook  provides  the 
French  language  students  at  USAFA  with  an  introduction  into  the  culture 
and  civilization  of  France.  The  handbook  is  also  used  by  the  Defense 
Language  Institute  in  their  French  courses. 

9 . GERMANY  - Land  and  People:  A Handbook 

Principal  Investigator:  Col  William  Geffen,  Deioartment  of 

Foreign  Languages  - sponsored  by  the  USAF  Academy 

Revision  of  the  two-volume  handbook  on  Gerntm  culture  and  civili- 
zation into  a one-volume  version.  New  edition  will  bo  used  by  the  Defense 
Language  Institute  and  U.  S.  Air  Forces  Europe.  Con|)letion  date: 

October  1977. 

10.  LATIN  AMERICA  - Land  and  People:  A Handbook 

Principal  Investigators:  Capt  Walter  J.  Gomez  and 

Col  William  Geffen,  Dej^artment  of  Foreiejn  Languages  - 
sjxinsored  by  the  USAF  Acadair/ 

This  200-page  handbook  provides  tiio  Spanish  laiiguago  student  at 
USAFA  witii  an  introduction  into  the  culture  and  civilization  of  latin 
America.  Upon  conviction,  it  will  be  incoigwrated  into  tlie  curriculum 
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of  the  Defense  Language  Institute's  Spanish  courses.  To  bo  ccsrplettxl  in 
October  1977. 

11.  Conputer  Ilanaganent  of  Grading  and  Test  TUialysis  in  USAI'A 

Foreign  Language  Courses 

Principal  Investigator:  Capt  Michael  D.  Bush,  DetJartiient  of 

Foreign  Languages  - sponsored  by  the  USAF  Academy 

The  grading  process  in  DFF  involves  evaluation  of  the  student's 
learning  in  several  skill  areas.  In  order  to  properly  assess  student 
performance  in  each  area,  multi  part  examinations  carprising  several  dif- 
ferent testing  techniques  are  adn.  nistered.  Traditionally  the  administra- 
tive details  required  by  each  examination  have  entailed  substantial  ex- 
penditures  of  time  and  effort  on  the  ^aart  of  the  DFF  instructors. 

The  research  is  evaluating  tlie  increased  use  of  optical  scanner 
forms,  narked  by  tlie  student  for  multiple-choice  type  cjuestions  and  by 
instructors  as  the  subjectively  graded  portions  of  the  examinations 
(Graded  Reviews  and  Final  Examinations)  are  scored.  A conputer  program 
for  the  reporting  of  student  performance  on  the  examination  is  under 
develcpment.  It  has  already  been  used  on  a limited  basis  in  order  to 
investigate  the  evaluation  (best  analysis)  possibilities  of  tliese  new 
methods.  Ihe  final  outcome  of  the  research  will  be  inproved  grading  and 
reporting  procedures  while  bringing  about  a substantial  savings  in 
man-hours . 

F.  Department  of  History 

1.  A History  of  the  United  States  Air  Force 

Principal  Investigator:  Col  Alfred  F.  Hurley,  Dcpartiixint 

of  ILlstory 

S{X)nsorcd  by  the  USAl^  Academy  and  the  Jolm  S.  Guggenheim 
Foundation 
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Research  and  writing  on  the  development  of  tire  Air  Force  as  an 
institution  with  emphasis  on  its  origins  from  1890  to  1947.  Makes  use 
of  priiinry  sources  among  records  of  the  Air  Force  and  its  predecessors. 
Air  Force  Arcl-iives  at  Maxwell  AFB,  National  Archives  in  Washington  D.C. , 
and  papers  of  such  founders  as  Foulois,  Mitchell,  Spaatz,  and  Arnold. 
Resvilts  to  be  published  in  a book  by  Macmillan  Conpany  for  its  series  on 
Wars  and  Military  Institutions  of  the  United  States.  During  1976-1977, 
performed  research  and  writing  on  tliis  topic  as  a Fellow,  Smithsonian 
Institution,  Washington,  D.  C. 

2.  USAFA  Oral  History  Program 

Principal  Invosri gator : Maj  Robert  S.  !3artanowicz , Depart- 

ment of  History 

Sponsored  by  tlie  USAF  Acaderny 

The  Oral  History  program  conducted  several  taixxl  intci-views 
which  were  typed  into  mnuscripts.  The  nonuscripts  will  serve  as 
"original  source"  historical  documents  and  will  be  deposited  in  the 
Special  Collections  Division  of  the  USAFA  Academy'  Librai-y;  Butler 
Library,  Columbia  University;  and  the  USAF  Historical  Research  Division, 
Maxwell  AFB,  Alabaira. 

The  interviews  covered  a total  of  some  fifteen  hours  and  were 
all  related  to  aviation.  Air  Force,  US  Air  Force  Academv-,  or  military 
history.  During  1976-77,  a substantial  amount  of  research  was  directed 
teward  recording  tiie  integration  of  wnnx-'n  at  tlie  Air  Force  Acadcjii^w  In 
this  regard,  interviews  were  conducted  witli  tiu-  following  [x-rsonncl : 
Colonel  James  P.  McCarthy,  former  Vice  Coitrvrixlant  of  Cadets,  on  his  role 
as  the  overall  project  officer  for  the  integration  of  wotk’JI  at  t-he 
AcadciTT/;  Lieutenant  Colonel  James  C.  'lliotTvis  and  Captain  Robert  IL 
I«j.shbaugh,  on  tlieir  restvirch  anri  develofm’iit  of  physical  standards  for 


wonion  cadets;  Captain  Judith  M.  Calloway,  on  her  role  as  the  initial  project 
officer  for  intc<jration  of  women  at  the  Acadeny.  'Ihe  Dcfjartment  of 
History  anticipates  concluding  research  on  this  iJcirticular  project 
soiretint  during  early  1978.  Other  interv'ic'ws  which  were  conducted 
included  Najor  General  Leigh  Wade,  USAF  (Ret) , discussing  his  early 
V^rld  War  I aviation  experiences,  and  Mr.  Prosper  E.  Cholet,  discussing 
his  World  War  I experiences  as  a French  infantry  officer  and  aviator. 

3.  The  llamon  Menorial  Lectures  in  Military^  History' 

Princifjal  Investigator:  Major  Charles  W.  St^echt,  Detxartnent 

of  History 

Sponsored  by  tiae  USAF  Acadenr^’  aixJ  the  Association  of  Graduates 
Tlie  first  nineteen  annual  lectires  in  the  liarmon  Mcnr  'ial 
lecture  Series  have  been  published  separately.  Plans  call  for  publica- 
tion in  the  future  of  a volume  containing  all  lectures  presented  to  tlie 
date  of  publication. 

4 . The  American  Military  on  the  Frontier:  The  Proceedings 

of  the  1976  Military  History  Symposiuir, 

Principal  Investigator:  Maj  J lies  P.  Tate,  Deiiartr.xnt  of 

History 

SiX)nsored  by  USAF  Acadcany  and  the  Association  of  GradLiates 
Editing  a series  of  rja^ers  presented  at  the  1976  Military 
History  Synuxisium  by  prominent  military'  and  civilian  historians.  Tlie 
proceedings  of  this  symposium  are  to  be  publis'ncd  by  the  Govemrent 
Printing  Office  in  1978. 
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5.  Establishincj  YeonBn  Farmer  Rccjions  in  the  Antebellun 

Deep  Soutli 

Principal  Investiqator : Maj  Jolm  M.  Allrran,  III,  Department 

of  History 

Sponsored  by  AFIT 

This  research  is  for  the  dissertation  for  a Ph.D.  in  Historical 
GecKjraphy.  Planter  lifestyles  and  regions  have  long  been  identified  and 
analyzed  in  the  Antc±>ellijm  Deep  South  (Alabama-MLssissippi) . Tnis 
research  is  dedicated  to  iliuminating  and  explaining  the  socio-economic 
lifestyles  of  the  millions  of  white  farmers  in  the  Antebellum  South,  wiio 
were  not  closely  associated  with  planter  economics.  This  Southern 
fartiier  seems  to  resemble  the  classical  yeoman  of  other  :x>rtions  of  the 
Antebellum  United  States.  However,  his  econonuc  endeavors  are  less 
successful  because  migration  and  inter-regional  trade  processes  rob  liim 
of  capital  and  narkets. 

G.  Origins  of  the  National  Science  Foundation 

Principal  Investigator:  Paj  Donald  R.  Baucom,  Dcf:>artrt;nt  of 

History 

Sponsored  by  US/>F  Academy 

Investigates  the  influence  of  the  milihiry  on  tlie  fonmtion  of 
the  national  Science  Foundation. 

7 . American  ydlitan.'  Missions  _to  i\on  g : - " • 

Principal  Investigator:  Cant  ivinatd  it'-i/.ip,  iK'‘-Mii'nt 

of  History 

SfonsortxJ  by  USAl'  Acauam-’ 


Gb 


Analysis  of  tiio  role  of  Arierican  Military  and  naval  officers 
in  tlie  period  which  folloi-;ed  tlie  opening  of  Korea  by  Conriodore  Shufeldt 
in  1882.  The  investigation  en^Jhasizes  the  modernization  inpact  of  the 
American  missions  on  the  ixalitical  order  of  the  late  Yi  dynasty  and  the 
failure  of  the  Korean  armed  forces  to  reform.. 

'IVo  phases  of  this  research  have  been  published;  see  "Mavy 
Blue  in  Old  Korea,"  Journal  of  Social  Sciences  and  Hurianities  (Seoul)  , 

I'Jo.  42  (December  1975) , pp.  49-63,  and  "Policy  and  Personality  in  Early 
Korean-American  Relations:  The  Case  of  George  Clayton  Foulk,"  in 

The  United  States  and  Korea,  Andrew  C.  Nahm,  ed.  (Kalamozoo:  Western 

Michigan  Uraversity,  fortliconiing)  . 

The  investigation  vns  briefed  to  the  Korean  government's  War 
History  Corpilation  Conmittee  in  Seoul  during  July  1976. 

8 . Yun  Chi-Ho,  A Korean  Modernizer,  1864-1945 

Principal  Investigator:  Donald  M.  Bishop,  Department:  of 

History 

S^xtnsored  by  USAF  Acader.ty 

Materials  on  the  Korean  reformer  Yun  Chi-Ho  were  gatliered  in 
Korea  and  the  United  States.  Yun,  w!io  earned  a degree  in  1893  at 
Georgia's  linory  College  while  in  exile  in  tlie  United  States,  iDecame  a 
reformer,  government  official,  and  Qiristian  statesiran  in  Korea  after  1895. 

The  research  has  been  published;  see  "A  Korean  at  Oxford," 

The  iinctry  Magazine  52,  no.  3,  Winter  1976,  pp.  S-13. 
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9.  East  and  West  in  Ceylon,  18S4 

Principal  Investigators:  Donald  M.  Bishop,  Department  of 

History  and  FSO-5  Edward  P.  Brynn 

Sponsored  by  USAF  Academy 

A detailed  mnuscript  letter  v\Titten  by  Ensign  George  Clayton 
Foulk,  USN,  describing  the  visit  of  threje  Korean  diplomats  to  Ceylon  in 
1884  has  been  edited  and  annotated.  Foulk' s observations  of  Ceylon  form 
a valuable  suppler>£int  to  tiie  history  of  tlie  island  in  the  1880 's. 

10 . American  Forces  in  Foreicfn  Cultures 

Principal  Investigator:  Donald  M.  Bishop,  Department  of 

History 

Sponsored  by  USAF  Acadeamy 

The  investigation  e>ainines  the  inpact  of  American  military 
forces  in  over£3cas  garrisons  on  tlie  host  country'  and  the  factors  which 
influence  the  Dohavior  of  American  servicanen  overseas — culture  shoe};, 
etiinocentrism,  ignorance,  prejudice,  and  family  separation. 

A portion  of  tlie  research  has  been  integrated  into  a retjaired 
reading  for  cadets  in  History  101,  entitled  "Officers  in  a Foreign 
Culture. " 

11.  itie  Marquess  Wellesley  in  Irish  and  British  Politics 

Princiijal  Investigator:  FSO-5  Edward  P.  BriTrun 

Wellesley  is  known  to  Idstory--  as  the  eldest  broth  r of  the 

Duke  of  Itellington,  a reirarkiibly  unjust  diminution  of  hi.s  intjorbincc 
over  a [period  of  sixty  years.  As  a friend  of  Williara  Pitt  and  Willtiim 
Grenville,  ho  establ ishc-1  Arthur  in  the  army  and  as  viceroy  in  Iixlia 
secure'!  Britisli  ascendancy  ttiere.  He  was  foreign  secretary  from  1809  to 
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1812,  twice  viceroy  in  Ireland.  He  fasliioned  a family  tx)litical  interest 
which  secured  Arthur  his  [xssition  as  head  of  British  forces  in  the 
Iberian  i->eninsula  and  pronoti.xi  the  fortunes  of  other  meihers  of  the 
family.  This  research  and  writincj  is  related  to  a Ph.D.  dissertation  in 
Irish  history  at  Trinity  College,  University  of  Dublin. 

12.  Crown  and  Castle;  British  Administration  in  Ireland  1300-1830 
Principal  Investigator:  FSO-5  Edward  P.  Br\Tin 

In  1801  the  independent  Irish  parliament  was  abolished  <md 
pleins  were  laid  to  reduce  the  island  to  the  status  of  an  "English  county." 

J 

These  plans  were  disrupted  by  intense  and  widespread  opposition  among 
Catliolic  nationalists,  wto  launched:  the  drive  for  indetjendence  wliich 
culminated  in  the  twentieth  century.  Crovm  and  Castle  analyzes  problems 
posed  for  Britain  by  Irish  nationalism  in  its  first  phase  and  suggests 
that  devices  such  as  passive  resistance,  noral  suasion  end  guerrilla 
activity  comiiion  to  later  colonial  uprisings  can  be  detected  in  Ireland's 
contest  against  a fnwerful  inperial  system. 

13.  Stalag  Luft  III:  The  Allied  K>g,-ierience  in  a U:>rld  War  II 

(Airman  Prisoner  of  fer  Canp 

Princi[jal  Investigator:  Capt  Artluir  A.  Dureml,  DeiJartmeint 

of  History  ^ 

Sf  onsored  by  USAF’  Academy 

Describes  and  analyzes  tlie  conditions  encountered  by  tlie 
capturoil  allitxl  fliers  confined  in  Stalag  Luft  III  anci  nc)tos  tlx.'  actions 
taken  by  the  j.irisoners  in  terms  of  internal  organization;  Uie  fosterinej 
of  good  relations  anonc}  tlicir  o(%ti  ranks;  the  structurim.)  of  rocnotiei-uu  , 
atliletic,  educational,  and  religious  procjrams;  and  tJx'  fostering  of 
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covert  intelligence  and  escape  activities.  Research  initiated  as  a 
doctoral  dissertation  (completed  in  May  1976)  and  continuing  as  prqjara- 
tion  for  publication  by  liJU  Press  in  book  fom  in  Spring  1979.  So  far 
one  publication  lias  resulted  from  the  research:  Dt^LTOr  T.  Spivey  and 

Arthur  A.  Durand,  "Secret  Mission  to  Berlin,"  Air  Force  Ntogazine 
(Septeiiber  1975),  115-120. 

1 4 . Walker  and  tiie  Growth  of  American 

Principal  Investigator:  Capt  Walter  T.  ilitchcxsck,  Departmcuit 

of  History 

Sponsored  by  AFIT 

A biography  of  Timothy  Walker  (1802-1856) , noted  legal  author, 
educator,  reformer  and  jurist.  Walker,  who  practiced  law  in  Cinciniiati, 
Ohio,  founded  the  University  of  Cincinnati  Law  School  in  1833,  edited 
the  Western  Lexw  Journal  and  authored  a legal  te,xtbook  entitled  hitroduction 
to  American  Law,  which  was  commonly  regarded  as  tlie  "Anerican  Blackstone." 
This  study  documents  Walker's  efforts  to  elaborate  and  iiiifjiloment  a 
clear,  authoritative  national  system  of  law  that  accontxlattxJ  English 
contiion  law  to  tlie  spirit  and  condition  of  the  western  frontier. 

1 5 . Laser  Weapons  Rcsearct-i  and  Develoiycnt  at  tiie  Air  Force 

Wea£Xins  I-aboratory,  1967-1972 

Principal  Investigator:  MiJ  'ihonus  A.  K«iney,  Dejxirtment  of 

History 

SfxDnsorod  by  History  Office  of  tlie  Air  Force  WeajxDns  lalxn'atory 

(AI'WL) 

/'nalysis  of  tiie  management  and  develo£Jmi'nt  of  laser  WLUixjms 
research  at  ttie  AIAVL.  Research  was  accom;)! ished  in  vJune,  1976;  tlie 
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report  will  be  published  by  the  History'  Office,  AFV/L,,  and  will  be 
classified. 

16 . The  Airborne  Laser  Laboraton/ , 1968-1972 

PrincitJal  Investigator:  Capt  Thaitis  F.  I^k-nza,  Departrient 

of  History 

Sponsored  by  Air  Force  Laser  liOboratory,  AI'  S'.  ;tcns  Crxnmnd, 
Kirtland  AFB,  NM 

Exar, lines  tlie  development  of  the  Airborne  hiser  Laboratory' 

(ALL)  which  was  a fusing  step  between  a ground  lased  laboratory  and  an 
airborne  weapon  prototype.  Research  was  corxJucted  in  June  and  July 
1976,  the  report  will  bo  published  by  the  History  Office,  AliVL,  and  will 
be  classified. 

17.  General  Hoyt  S.  Vandenberq 

Principal  Investigator:  Lt  Col  Jon  A.  Reynolds,  Deijartment 

of  History' 

Sixinsorcxi  by  USAF'  Academy 

Ibcamines  the  early  life  £ind  military'  career  of  C,eneral  Vanrienberg. 
S[xx:ial  em^jliasis  is  devoted  to  identify'ing  those  special  factors  ard 
ijuaiities  which  permitted  his  rapid  advancement  during  \-Aarld  War  II  and 
stiix-'tion  as  tiie  second  Chief  of  Staff  of  tiie  US  Air  Force. 

18.  'Fhe  PiverMence  of  Policy'  and  Power 

Princi[jal  Investigator:  .'‘Vij  John  F.  Shiner,  De; >artiix'nt  of 

iiistory 

jonsorcti  by  USAI'  Acaeiemy 

Hiqi’iores  tliu  fimwing  diver ge'nce  of  US  £orei>m  iK'lio-’  -ind 
avEiilable  military  i<v/er  in  tlu-  l'M6--17  iiericxi.  Hi]or  locus  is  on 
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military  force  structure  and  aiployment  potential.  Research  resulted  in 
a paper  presented  at  the  1977  Citadel  Conference  on  War  and  Diplonecy 
which  will  be  published  as  part  of  the  conference's  proceedings. 

19.  US  Military  Operations  in  Vietnam 

Principal  Investigator:  Maj  Joim  F.  Siiiner,  Department  of 

History 

Sfxansored  by  USAF  Acader^ 

Surveys  Americ£in  military  activity  in  Southeast  Asia.  ResiiLted 
in  an  article  entitled  "Vietnam,  1965-73:  A Cam^saign  Survey,"  published 

in  the  1977  edition  of  Modern  Warfare  and  Society  by  the  Dej^artment  of 
History  for  use  in  History  202. 

20.  The  Creation  on  the  GHQ  Air  Force 

Principal  Investigator:  f-faj  John  F.  Shiner,  Department  of 

History 

Sponsored  by  USAF  Academy 

Investigates  the  interplay  between  the  Army  General  Staff  and 
military  aviators  which  resulted  in  tlie  creation  of  QiQ  Air  Force. 

21.  US  Defense  Policy  Since  1945 

Principal  Investigator:  Maj  John  F.  Shiner,  Do[jartmcait  of 

History 

Sponsored  by  USAI'  Academy' 

Explores  tJie  changes  which  have  occurred  in  Aitt'rican  defense 
{X)licy  between  1945  and  1965.  Resulted  in  an  article  adopted  for  use 
in  History  202. 

G.  Dojjartnt'nt  of  Political  Science  and  Pliilosophy 
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1.  Itie  Aiiit^rican  Mili 


it 


tar^'  — Ttieirs  to  Reason  tJhy 


Principa]  Investigator:  Col  Mallam  M.  Wakin,  DeiJartrcnt 

of  Political  Science  and  Philosophy 


The  article  esseiitially  deals  with  the  issue  of  unquestioning 
obedience  and  ijuiiural  orders  and  reflects  at  sont-  lengtli  on  sterotyjjed 
vii^s  of  the  "nulitary  niind." 


Pi±)lication 


A republication  of  an  article  which  first  appeared  in  Air  Force  Magazine 
and  is  being  included  this  year  in  tlie  fourth  edition  of  American  Defense 
Policy . 


2 . The  Ethics  of  Leaders hdp 

Princi;jal  Investigator:  Col  I^lham  M.  Wakin,  Do[.)artment 

of  Political  Science  and  Philosophy 

The  article  evaluates  views  of  the  military  profession  held  by 
such  writers  as  Sarjicl  Huntington,  Morris  Janowitz,  Sir  John  Wintlirop 
Hackett,  and  Mfrcd  Vagts.  It  analyzes  conceptions  of  the  military 
etlios  and  military  honor.  It  further  provides  nomvitivo  considerations 
of  absolute  and  relative  mural  principles  and  oamines  tire  values  of 
loyalty,  obedience,  integrity,  and  subordination  to  tire  military 
function. 

Publication 


A republication  of  an  article  which  previously  apfxrarcd  in  tire  May/Jirre 
1976  issue  of  Tire  American  Delravioral  Scientist.  Rcpi±)l iuhc>d  in  1977 
by  tire  U.S.  Army  War  College  in  tlreir  book  of  readings  entitled 
Selected  Readings  in  E Uri^ . 

3.  'fire  Evolution  of  Phi losoiih real  Tlrought 

PrinciiJal  Investigator:  Col  Mrlham  M.  Wakin,  Dep..rrtmejrt 

of  Political  .Science  and  Philosophy 
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This  tliree-hour  lecture  treated  main  thanes  in  both  Western 


and  Eastern  ftiilosophies  from  the  early  Pre-Socratics,  Buddha,  and  Con- 
fucius dcwn  to  contenporary'  existentialism,  modern  Marxism,  and  American 
praymtism.  Metaphysical  ideas  covered  included  doctrines  of  chanye  and 
substance  and  yeneral  viev/s  of  the  universe.  Cvoiviny  views  of  hunvan 
nature  and  theories  of  kjacwledye  were  traced  from  Plato  and  Aristotle 
throui-jh  the  Medieval  Tlainkers,  tlie  Continental  R^itionalists,  and  the 
British  Empiricists  down  to  .irrmnuel  Kant. 

Presentation 

Presented  at  The  Inter- American  Defense  Colleye  on  17  Septariber  1976. 

4.  ^fanagerial  Integrity 

Principal  Investigator:  Col  Malham  M.  Wakin,  Department 

of  Political  Science  and  Philosophy 

Tliis  two-hour  lecture  deals  with  principal  ethical  duiensions 
of  personnel  management  with  special  enpnasis  on  assiyni'ient  actions,  OF.Hs, 

statistical  gi 'ix.s  managers  play,  and  theories  of  character  develoixnent . 

A main  theory  concerning  the  nature  of  liuimn  work  is  proposed  and  a 
norntxtive  approacii  to  understanding  absolute  £Uid  relative  value  systems 
is  advanced. 

Presentation 

Pr(?sentod  four  times  during  the  Academic  Year  at  Itixwell  AIll  for  Uie 
Arhanced  Personnel  Management  Course. 

5 . Ethics  for  Confianders 

Principal  Investigator:  Col  Malham  M.  Wakin,  IX-partmL-nt 

of  Political  Science  and  Philosophy 
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This  two-hour  lecture  highlights  the  ethical  issues  of  com- 
mand, including  tlie  moral  aspects  of  superior-subordinate  relationships, 
zero-defects  attituides,  statistical  reporting,  OERs,  aixl  evaluation  of 
tfie  concept  of  leadership  by  exan?jle.  It  makes  use  of  tlie  results  pub- 
lished in  the  Army  War  College  Study  of  Professionalism  in  critically 
evaluating  some  conmand  teclmiques  and  negative  behavior  patterns  and 
analyzes  in  depth  tlie  moral  concerns  of  tlie  military'  profession. 
Presentation 

Presented  twice  during  this  Academic  Year  at  Maxwell  AFB  for  tlie  Base 
Conranders'  Management  Course. 

6.  Ethics  and  the  Military  Profession 

Principal  Livestigator : Col  Malham  M.  Wakin,  Department 

of  Political  Science  and  'Philosophy 

This  tviTO-hour  lecture  focused  on  tlie  theme  tliat  "tlie  line  be- 
tween inconpetence  and  imnorality  is  a tliinner  line  in  tlie  profession  of 
arms  th^ln  in  almost  any  otlier  vocation."  Conceptions  develotxxl  included 
an  analysis  of  stereotypes  of  tlie  "military'  mind,"  tlie  nature  of  pro- 
fessions, tlie  et-hical  virtues  inextricably  interwoven  into  tlie  military 
function,  comparisons  of  professions,  unquestioning  obedience  and  im- 
moral orders,  and  tlie  current  essential  role  of  the  U.S.  military  pro- 
fession. 

Presentation 

Presented  in  tlie  Creighton  W.  /Mirdims,  Jr.  Conmuid  hxiture  Series  at  tlie 
U.S.  Army  War  Colleqe  in  Carlisle  Barracks,  Pennsylvania  on  11  January' 
1977. 
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7.  Ethical  Issues  of  Military  Leadership  Today 

Principal  Investigator:  Col  Malham  M.  '.lakin,  DeiJartrient 

of  Political  Science  and  Philosophy 

This  five-hour  vvorkshoj^  was  given  to  Army  and  Air  Force  Chap- 
lains and  some  Army  cor.nianders  under  the  si»nsorship  of  the  Military 
Qiaplains  Association.  Issues  which  were  extensively  developed  in- 
cluded: contonporary  ethical  concerns  in  American  society,  "the  success 

ethic,"  specific  issues  in  tlie  niLlitary  today,  including  ticket-punching, 
OERs,  decorations,  uses  of  statistical  refx>rting,  zero-defects,  false 
reporting,  honesty  with  the  conivaixlor,  the  s^xscial  ethical  dipiensions  of 
the  militajy  function,  loyalty,  obedience,  courage,  subordination  of  the 
uidividual  to  the  group,  conservative  vs  liberal  values,  the  role  of  noral 
e.xanple,  absolute  vs  relative  value  systems,  honor  codes,  war  and  morality, 
superior-subordinate  relationships,  crisis  nanagement,  and  tlie  work  ethic. 
Presentation 

Presented  in  v^orkshop  format  three  times  — at  Nuremberg  (14  Feb  1977) , 
Kamstein  AFB  (16  Fc±>  1977),  and  Frankfurt  (18  Feb  1977). 

8 . The  Itorth  Atlajitic  Alliance 

Principal  Investigators:  Col  Ervin  J.  Rokke,  Mij  Michael  A. 

Freney,  £md  Captain  Charles  L.  Fox,  Department  of  Political 
Science  and  Philosophy 

An  analysis  of  current  irajor  issues  lacinu  tlie  Allies' 

force  ;x)sture  and  doctrine  and  strategy. 

Presentation 

'Ihis  resc'irch  has  been  presented  to  Air  War  Colle'-ii>  .h'jninars  at  tlie  USAI’ 
Academy,  Air  Coiirand  and  Staff  College  Seminars  at  tlie  USAJ’  Acadtjy  ojid 
at  Peterson  /MT.,  Colorado,  and  to  tlie  NATO  Staff  Coui'se  at  'ITie  Amixi 
Forces  Air  Intelligence  Training  Center,  Inway  Alii,  Colorado. 
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9.  Politico-Military  Expertise 


Principal  Investigator:  mj  Michael  A.  Freney,  Department 

of  Political  Science  and  Philosophy 

The  clear  connection  between  the  military  profession  and  poli- 
tics lias  been  challenged  only  by  normatively  inclined  scholars,  using 
narrowly  functional  approaches  to  understanding  the  profession,  itself. 
In  three  Western  democracies,  formal  scJiooling  in  political-military 
affairs  has  been  considered  essential  for  senior  officers  likely  to  bear 
policy-naking  responsibilities.  Con^jarison  of  tlic  curricular  content 
of  that  schooling  over  a twenty-year  base  provides  interesting  insight 
into  the  nature  of  the  political  comfX)nent  of  military  expertise  in 
Canada,  tlic  United  Kingdan,  and  the  United  States. 

Publication 

To  be  published  in  Ant:;rican  Defense  Policy,  4tli  Illition,  forthcoming. 

10 . The  Disn\issal  of  Teng  Hsiao-p'ing 

Principal  Investigator:  Capt  William  R.  Heaton,  Jr., 

De{artme?nt  of  Political  Science  and  Philosophy 

Teng  Hsiao-p'ing  ap^joared  to  be  Qiou  En-Lai's  successor  until 
a series  of  events  led  to  his  dismissal  from  all  jxjsitions.  Unlike  the 
purge  of  Lin  Piao,  tlie  purge  of  Teng  api)oars  to  liave  had  little  affect 
on  persems  considered  to  be  his  proteges  in  lesser  {xjsitions. 
PublicatioiyVrescntation 

This  research  was  condix-ted  in  conjunction  witli  a RAIjD  Corixjration 
•Study  anti  is  to  be  incoriwrated  into  a larger  study.  This  [vi{xir  was 
presented  at  a RAHD  Seminar  in  Aujust  1976  anti  a revistxl  version  was 
presenteti  at  tlie  Western  Conference  of  t.he  Association  for  Asian  Studies 
in  Flagstaff,  /irixona,  on  9 Uctf)l;)er  1976. 
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11.  Tlic  Qiinese  People's  Liberation  Army  and  Minority 
IJationalities 

Princifxil  Investiyator:  Capt  William  R.  Heaton,  Jr. , 

Department  of  Political  Science  and  Philosophy 

Hie  relationship  between  the  PLA  and  national  minorities  in 
China  is  related  to  the  overall  issue  of  national  integration.  Tlie 
military  has  fostered  national  integration  in  minority  regions  by  pro- 
moting political  order,  economic  development,  and  political  socializa- 
tion. At  the  same  time,  minority  recruits  have  been  accepted  by  the 
PLA  as  part  of  the  integration  strategy. 

Publication 

Published  in  the  Journal  of  Asian  Affairs,  Winter  1976. 

12.  Tlie  Thai  Insurgency 

Principal  Investigator:  Capt  William  R.  Heaton,  Jr., 

Department  of  Political  Science  and  Philosophy 

The  ins'urgency'  in  Thailand  is  relatively  snail,  Ixiwevor,  in- 
effectual governnent  efforts  to  contain  it  have  enabled  it  to  exj-and; 
if  Thailand  remains  unstable,  it  could  pose  an  increased  threat  to  the 
regime. 

Presentation 

This  paixnr  was  presented  at  the  National  War  College,  Washington,  rxh 
on  5 October  1976. 

13.  Counterinsurgency  in  Thailand 

Principal  Investigator:  Capt  William  R.  Heaton,  Jr., 

Department  of  Political  Science  and  Philosophy 

The  lhai  counterinsurgency  effort,  as  assisted  by  the  United 

States  has  been  fraught  with  frustration.  It  is  hairq.'ered  by  a lack  of 
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leadership  at  the  highest  echelons  and  [xxjrly  in^JlerriDntcd  strategies. 

In  spite  of  this,  the  insurgency  has  rcnoined  fairly  limited  in  size 
because  of  environmental  and  cultural  conditions. 

Publication 

To  be  published  in  American  Defense  Policy,  4th  Edition,  forthcoming. 

14.  A Coiiparative  Study  of  Indonesian  and  Philippine  Military 
Elites 

Principal  Investigator:  Capt  Harold  W.  Maynard,  Department 

of  Political  Science  and  Philosophy 

The  article  stresses  the  domestic  political  roles  and  threat 
perceptions  of  Southeast  Asian  militaries.  Radical  Muslins,  Coinnunist 
rainants,  corrvj^it  officials,  and  Western-style  darocracy  ap^xiir  of  great- 
est concern.  Internal  security  and  national  developnvent  are  stressed  as 
najor  military  roles.  Intramural  factionalism  appears  well  under  control. 
Publication 

To  be  published  in  1973  as  a ctopter  in  Military  Force  and  Forces:  Pro- 

spects for  Asia,  Africa  and  Latin  .^norica  (Boulder:  Westvicw  Press) 

15.  How  Military  Elite  Role  Perccjitions  in  Southeast  Asia 
Conflict  With  The  Civil-Mi litoj^y'  Paradigm 

This  research  paper  outlines  the  West's  civil-rrdlitary'  faradigm, 
with  enphasis  on  its  conceptual  weakness,  and  tiien  con^ares  the  jaradigm 
to  indigenous  views  of  the  role  of  tlie  military  in  Southeast  Asia.  Tlie 
paper  concludes  that  the  Western  model  of  a suliordinate  military  insti- 
tution is  not  appropriate  for,  nor  accepttxi  by,  military/  officers  in 
Southeast  Asia. 
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Publication 


The  t>aper  was  delivered  before  t]ie  Southwest  Conference  of  tlie  Associ- 
ation for  Asian  Studies,  Oklalioira  City,  October  1976  and  published  in 
Spring  1977  as  [lart  of  tl'.e  collection  of  conference  papers. 


16.  Soviet  Political  and 


of  Powea: 


Principal  Investigator:  Maj  John  R.  Dosiderio,  Jr.,  Depart- 

irent  of  Political  Science  and  Philosophy 

This  presentation  examined  the  historical  underpinnings  and 
essential  elements  of  the  Soviet  system. 

Presentation 

To  tlie  USAF  Academy’  AWC  Seminar  on  Soviet  Political  and  Military'  Ele- 
ments of  Power,  September  1976. 

17.  Soviet  ard  NATO  Capabilities 


Principal  Investigators:  Col  Ervin  J.  Rokke  and  ^l3j  John  R. 

Desiderio,  Jr. , Department  of  Political  Science  and 
Philosophy 

The  presentation  highlighted  political  ^lnd  military  elements 
of  the  NATO/Warsaw  Pact  balance  and  included  discussion  and  comnentary 
with  the  foreign  officers  attending  the  course. 

Presentation 

To  the  t'lATO  Air  Intelligence  Staff  Officer  Course  at  Lewry'  AFB,  Colo- 
rado, 28  January  1977. 

18.  SALT  and  Arms  Control 

Principal  Investigator:  ttij  John  R.  Desiderio,  Jr. , De’xirt- 

ment  of  Political  Science  and  Philosophy 

The  presentation  focused  on  the  historical  perspective,  suJ)- 
stantive  issues,  and  future  prospects  for  meaningful  arms  control  be- 


tween the  US  and  the  USSR. 
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Presentation 


To  the  Armed  Forces  Air  Intelligence  Officer  class  at  Lcwr\'  AFB,  Colo- 
rado, 30  March  1977. 

19.  The  Organization  of  Defense  Policy 

Principal  Inv'ostigator:  Maj  John  R.  Desiderio,  Jr. , Depart- 

ment of  Political  Science  and  Philosophy 

This  chapter  introduction  provided  a synopsis  and  critique  of 
the  articles  in  the  chapter  dealing  witJi  such  issue  areas  as  the  organ- 
ization of  DOD,  the  Planning,  Prograntning , and  Budgeting  Systan,  and 
the  major  organizational  actors  in  the  defense  policy-itaking  arena.  It 
highlighted  the  interaction  of  defense  organization  with  other  aspects 
of  defense  policy-  presented  in  tiie  book. 

Publication 

It)  be  published  as  a chapter  introduction  in  the  forthcoming  4th  Edition 
of  American  Defense  Policy. 

H.  Department  of  Mathatiatical  Sciences 

1 . Conyuter  Graphics  for  Math  Classrooms 

Principal  Investigators:  Captains  John  J.  Warner  and  John  D. 

Maybee 

Sixsnsored  by  the  Department  of  Mathenatical  Sciences,  USAFA 

This  research  involves  locally  produced  conputer  grapliics  imagery  for 
use  in  tiie  nathematics  classroom.  The  objective  is  to  be  able  to  produce  nw 
graphs,  video  tape  or  film  pertaining  to  rtany  topics.  This  project  originated 
as  an  ejxploration  of  the  possibilities  for  locally  generated  conputer  imageiy. 
The  Academy  has  two  (7I’-40A’DP  11-05  graploics  termiruils  available.  Tliesc 
terminals  tie  into  the  Burroughs  B-6700  conputer.  Some  investigation  was 
oonpletod  durirej  the  Fall,  1976  soncster,  but  tlie  large  part  of  tlie  prc-jrams 
were  written  during  the  Sprimj,  1977.  'It?  date,  prograi!is  for  the  creation  fi 
hard-cx)py  plots  of  the  following  t^yx-'s  of  inagos  arc  avaiLaJJe: 
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a.  Conplex  functions 

b.  Functions  of  one  variable 

c.  Sequences 

d.  Space  curves 

e.  Polar  coordinates  and  functions  described  in  polar  coordi- 
nates 

f.  Differential  equation  approximations  by  linear  methods 

g.  Quadric  surfaces  and  other  three  dimensional  surfaces 

h.  Tliree  dimensional  surfaces  expressed  in  spherical 
coordinates 

The  three  dimensional  surfaces  nay  be  rotated  or  translated  as  desired  to 
obtain  a particular  perspective. 

2 . A Personalized  System  of  Instruction  in  Core  .Mathematics 

Principal  Investigators:  Lt  Col  Jerome  A.  Michel  and 

Maj  Jeffrey  E.  Schofield,  DFMS,  USAFA  and  Capt  Samuel  B. 

Thonpson,  University  of  Colorado,  Boulder 

Sponsored  by  the  Department  of  Pathematical  Sciences,  USAFA 

The  objective  of  this  research  is  to  improve  the  content,  tlie  teach- 
ing, and  most  importantly  the  learning  of  core  mathenetics  at  the  USAF 
Academy.  The  project  began  in  Spring  of  1976  with  a feasibility  study 
of  an  individualized  course  in  basic  calculus  at  the  USAF  Academy.  In 
/^ril  1976  work  was  begun  on  the  analysis  of  de'^eloi-ment  of  content  and  the 
naterials  for  a three  section  pilot  course  in  freshmar.  calculus.  The 
course  was  offered  to  approximately  60  students  in  the  mid-AucTust  to 
mid-October  time  period.  Dinring  the  pilot  course  lata  vias  collecteci 
concerning  student  achievement,  attitude,  and  effort.  January’  1977,  the 


researchers  began  to  evaluate  this  data  to  deteiroine  the  effects  of 
individualization  on  the  students  as  a grovp  and  to  refine  course 
policies,  structure,  and  materials  for  future  use  in  a large  scale 
ccmparison  of  instructional  methods.  At  present  work  is  continuing 
in  the  areas  of  student  instructional  materials,  and  instructor  training 
program,  and  course  managorent  procedures  for  use  during  the  1977  Fall 
semester.  Investigation  of  the  benefits,  costs,  and  efficiency  of  a 
personalized  system  of  calculus  instruction  will  proceed  throughout 
the  coming  acadanic  year.  j 
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III.  RESEARQI  AND  ANALYSIS  OF  SPACE  AND  1>EAIX)NS  SYSra'lS 

A.  DeiJartnient  of  Astronautics  and  ConiiJuter  Science 

1.  Research  Su^iixjrt  for  the  NAVSTAR  Global  Positioninq 
System  (Q’S) 

Princif^al  Investigators:  Project  Officer,  Haj  Tnams  J. 

Eller.  Majors  Kenneth  D.  Kopke,  Roger  P.  Neeiand,  Richard 
C.  Walsh,  Leonard  R.  Kruezynski,  and  Jackson  R.  Ferguson,  Jr.; 
Captains  Paul  F.  Ttorrey,  George  T.  Kroncke,  Craig  A.  Baer, 
and  Ronald  P.  Fuchs 

Sponsored  by  GPS  Joint  Program  Office  (SAMSO/YE) 

The  Departirent  of  Astronautics  and  CoinDuter  Science  is  supfxirtiny 
the  Global  Positioning  System  Program  by  performing  varied  research  as 
requested  by  SANBO/YEIL  Honeywell  Sys' ems  Research,  Inc,  and  USAI-’A/DFACS 
are  jointly  performing  an  inderjendent  verification  of  tlie  Rockwell  Inter- 
national design  for  the  NDS  satellite.  The  following  {.xirticular  topics 
have  been  researched  by  DFACS  personnel. 

a.  NDS  Mass  Properties  and  Alignment  Verification 

Princi^jal  Investigators:  Capt  Baer  and  >tij  Eller 

b.  GPS  Magnetic  Momentum  Dunping  Fesasibility  Study 

Principal  Investigators:  Capt  FtKclis  and  Maj  Eller 

Presenta tion 

Presentation  on  this  topic  by  Ntijor  Eller  at  the  Flight 
Dynarucs/Estimation  Tiieory  Symfxasium,  Grxldard  Sixice 
Flight  Center,  Greenbelt  MD,  27-28  Oct  1976. 

Publication 

USAFA  report  on  this  topic. 

c . GPS  Magnetic  Momentum  Dumping  Control  Program 

Principal  Investigators:  Captains  Fuchs  and  Kroncke 
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The  Global  Positioning  System  recjuires  precise  ephemcris 
data.  A primary'  cause  of  ephemeris  errors  is  the  RCS  momentum  duiijing. 

Tliis  research  formulated  a ground  based  system  to  achieve  magnetic 
momentum  dunping. 

An  algorithm  for  determining  the  settings  for  residual 
field  balancing  nugnets  has  been  devised.  Constraints  are: 

(1)  Only  two  nngnets  are  available; 

(2)  Switches  occur  within  sight  of  a ground  station;  and 

(3)  Commnds  cannot  be  stored  on  the  spacecraft. 

Tile  method  developed  retjuires  changes  in  the  mgnets  either 
three  or  four  times  in  a day  occurring  at  zero  degrees,  90  degrees, 

180  degrees,  and  360  degrees  in  argunent  of  latitude.  Results  indicate 
that  tl\e  expected  nt^mentum  buildujj  can  always  be  dunped  magnetically. 

d.  GPS  Constellation  Studies 

Principal  Investigators:  Capt  Kroncke  and  CIC  Panpel 

Associate  Investigator:  Maj  Ferguson 

This  research  was  to  find  a satellite  constellation  wliich 
gives  inproved  eortli  coverage  over  the  baseline  GPS  constellation.  Simu- 
lations were  run  determining  the  coverage  for  about  30  constellations. 

The  coverage  was  con^jared  against  that  for  the  baseline  constellation. 

Tlie  comparison  was  made  on: 

(1)  fewest  nuiher  of  satellites  ever  stx'n; 

(2)  ^Kurcent  of  the  time  tliat  tlie  minimum  was  stx^n; 

(3)  location  of  the  snullest  minimunt;; 
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(4)  percent  of  the  earth's  surface  which  sees  each 


i 

i 

I 


of  the  minimums;  and 

(5)  average  nuirber  of  satellites  seen  at  different 


locations . 

The  result  was  a satellite  constellation  which  gives  inproved 
coverage  and  uses  fever  satellites. 

e.  GPS  Satellite  Selection  Criteria 

Principal  Investigator:  Maj  Kopke 

Baseline  user  software  proposed  by  the  contractor  will 
require  numerous  natrix  inversions  to  select  the  best  satellite  signals 
to  receive  for  a given  navigation  solution.  Major  Kopke  developed  a 
nethod  that  retjuires  no  matrix  inversion,  resulting  in  large  savings  in 
computer  time  for  GPS  users. 

f . Independent  Stability  and  Control  Analysis  for  tiie 

Navigation  Demonstration  Satellite  - 1 of  the  GPS 

Principal  Investigators:  Maj  Neeland  and  Capt  Itorrey 

During  the  last  year,  work  has  been  done  simulating  and 
studying  tlie  nutational  characteristics  of  tlie  GPS  satellite  during  de-spin 
operations.  More  recently,  tlie  major  effort  has  been  concentrated  on  a 
study  of  the  noise  characteristics  of  the  eartii  sensor  and  their  effect 
on  system  operation. 

Publication 

GPS  Spin  Phase  Dynamics  3i\d  Spin  Dovn  Analysis,  USAFA  TR-76-20. 

g.  GI’S  User  Navigation  During  the  Limited  Operational 

Capal.:ility  Ptose  (Phase  II) 
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Principal  Investiyator:  Maj  Kruczynski 

During  Phase  II  GPS,  a user  will  not  usually  see  four 
satellites  as  desired  for  accurate  three-dimensional  positioning.  This 
research  investigates  the  perfomvince  characteristics  of  various  algorithms 
luring  tile  Phase  II  time  period.  The  user  is  assunrxl  to  be  a cargo-tyi^e 
aircraft  with  inexpensive  GPS  etjuipmcnt  and  witli  a barometric  altimeter. 
Presentations 

Nlavigation  with  the  MAVSTAR  Global  Positioning  Systan,  presentexl  by  Major 
Iir-u:z]^-nski  and  Dr.  Byron  D.  Tapley,  The  University  of  Texas  at  Austin,  at 
die  Flight  Dynamics/Estiimtion  Tlieory  S'^mposium,  Goddard  Space  Flight 
Center,  Greenbelt  MD,  27-23  Oct-  1976. 

Aircraft  Navigation  with  the  Lumted  > >erati C'lal  Phase  of  the  I'lAVSTAR 
1 local  Positioning  System,  presented  by  Major  Krucz;iaiski  at  the  National 
.'«ar -space  Meeting  of  the  Institute  of  Naviyatiun,  Denver  CO,  13-14  April 
197~. 


h.  Analysis  of  GPS  Interface  with  die  Satellite  Control 
Facility  at  Sunnyval.-  CA 

Principal  Investigitor:  Maj  Walsh 

i . GPS  Eiihemeris  Generation  and  Phase  I Launch  Window 
Constraints 

Principal  Tnvestiuator:  Maj  Ferguson 

Con^Juter  study  for  S/AMSO  to  inprove  chance  of  a succt'ssful 

lau.;uh  on  any  given  day. 

- • Air-to-Air  Fire  Control  Research 

a . Inboratoiy  Test  of  tlxi  /3SC0T_  E Itxitro-optical  Tracker 
Aided  by  yi  Digit.il  Estr  inu '■or 

Principal  Investigators:  I.t  Col  Uiward  J.  liiunun,  Mijors 

Antliony  L.  Leatliain  aixl  Rfxjer  P.  Nedaixl,  Dcpnrdment  of 
Astrorvautics  ind  Corputrr  Science 


Associate  Investigators:  Captains  Robert  J.  ICirlqia trick 

and  Itobcrt  11.  Toavs,  DeiJartment  of  Astronautics  and 
Conputer  Science,  and  Lieutenants  Murray  E.  Daniels  and 
Richard  B.  Mintz 

Itie  digital  six-state  estinator  develojxxl  earlier  here  for 
the  Bendix  ASCOT'  (Adaptive  Scan  Ot:itical  Tracker)  was  ir^jlemented  on  a 
RDL»M  1664  airborne  rrinicorriDutcr.  Interfaces  and  control  logic  for  this 
ccxiputer,  which  will  be  used  in  airborne  tests  of  the  aide  tracker/Director 
g^Jnsight,  were  developed  in  conjunction  witli  Bendix  personnel  and  a consul- 
tant, Dr.  Charles  Fosha.  Using  the  coniiuter,  it  was  possible  to  estirrate 
target  ^xjsition  and  aid  tlie  ASCOT'  in  tracking  through  regions  of  high 
optical  clutter. 

An  extensive  two-dimensional  air-to-air  simulation  was 
developed  to  determine  accuracies  of  tlie  filter/ASCOT'  combination  to  bo 
expected  in  actual  airborne  testing.  Various  jDaramoter  sensitivity 
studies  were  perforimd. 

This  concept  of  aided  tracking  with  the  ASCOT  has  now  been 
verified  and  tlie  Air  Force  Avionics  Laboratory  has  awarded  a large 
conrxircial  contract  to  further  tost  this  equipment  in  an  F-106  aircraft 
at  Tyndall  AFB,  FL. 

Presentations 


Aidod-ASCOT  Tracking- for-Director-Gunsiglit-I^iplications , presented  by 
Major  Leatham.  to  the  Aar  Force  Air-to-Air  Fire  Control  Review,  USAF 
Acadeny  CO,  20-22  Oct  1976. 

ASOTT  Tracker  Caiiabilitics  in  a Director  Flight  Test,  presented  by  Major 
Noeland  to  Bidders'  Meeting  for  DEITl  (Director  Evaluation  Flight  Tost), 
Tyndall  AFB,  FL,  31  Jan  - 1 Feb  1977. 

Final  Rcjxirt  on  liOlxiratory'  Test  of  ASCOT  Tracker,  presented  by  Major 
loatiiam.  Dr.  Fosha  and  Major  Neoland  to  Air  Force  Avionics  Laboratory, 
Wright-Patterson  AJ-'B,  OH,  16  May  1977. 
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On  Understanding  J^e  Director  Gunsight  Syston,  Part  II , presented  by 
Lt  Col  Baunan  to  the  Air-to-Air  Fire  Control  Review,  USAF  Academy  CO, 

20-22  Oct  1976. 

Publication 

The  ASCOT  Electro-optical  Sensor  Eni^iloyed  as  a Line-of-Sight  Tracker  with  a 
Digital  Estimator  in  Air-to-Air  Engagements,  Charles  L.  Fosha,  Anthony  L. 
Leatham,  and  Roger  P.  Neeland,  pending  publication  as  USAFA  TR. 

b.  Incorporation  of  Software  for  Air  Coirbat  Simulator  into 

the  PDP-11/45 

Principal  Investigators:  John  W.  Moore  and  Capt  David  A. 

Willett 

Associate  Investigators:  Captains  Ronald  P.  Fuchs  and 

Robert  J.  Kirkpatrick,  and  Cadets  Kelly  and  Peterson 

The  investigators  modified  the  digital  or.€j-on-one  aircraft 
simulation  program  for  use  with  the  optimal  coipiler  of  the  PDP-11/45, 

F.  J.  Seiler  Research  Laboratory.  This  program  can  ncv,'  be  downloaded 
for  real-time  simulation  to  the  Astro  PDP-11/45.  Testing  of  this  simula- 
tion is  conplete.  In  conjunction  with  parallel  gunsight  research  and 
cadet  projects  in  7iStro  395,  the  investigators  also  aided  in  the  develop- 
ment and  incorfjoration  into  the  basic  aircraft  simulation  of  various 
fire  control  and  visual  display  subroutines — director  gunsight,  tracer 
gunsight,  trainable  gun,  ini^roved  horizon  display,  and  display  of  energy- 
rraneuverability  variables.  Captain  Douglas  H.  Kirkpatrick  is  understudying 
to  become  proficient  in  the  testing  and  operation  of  the  air  conbat 
simulator. 

3 . Etxx:h  when  a given  sun  elevation  angle  will  exist  at  any 

specified  site  on  earth 


Principal  Investigators:  Maj  Tlionas  J.  Eller,  Captains 

Ronald  P.  Fuclis  and  George  T.  Kroncke 


Work  performed  for  the  9th  Strategic  Recon  Wing, 

Beale  AFB,  CA 

Corputer  program  written  to  determine  tlie  time  of  day  when 

a specified  sun  elevation  angle  will  occur  at  a specified  target. 

4.  Inter^jlanetary  navigation  in  presence  of  random  thrust 
earrors  for  solar  electric  propulsion  spacecraft  using  photon 
counting  star  trackers 

Principal  Investigators:  Cadet  Mark  Shackelford,  Capt  Robert 

Asher,  FJSRL,  and  Maj  Thomas  J.  Eller 

Digital  conputer  simulation  of  spacecraft  enroute  from 

Earth  to  the  asteroid  Eros.  New  theory'  by  Captain  Asher  to  do  optimal 

state  estiiration  using  mixed  observables  based  on  additive  white 

oise,  Doppler,  and  doubly  stochastic  process  photon  counting  star 

ickers . 

Publ ic^tiOT 

Paper  accepted  for  presentation  at  AIAA  Guidance  and  Control  Conference, 
August  1977. 

B.  Department  of  Mathematical  Sciences 

1 . Feasibility  Study  on  the  Simulator  for  Air- to- Air 
Combat  (SAAC) 

Principal  Investigators:  Majors  Robert  A.  RapfX)ld  and  Roy  R. 

Kilgore,  and  Capt  Joseph  B.  Williams 

Sponsored  by  Tactical  Fighter  Weapons  Center,  TAC 

The  purpose  of  the  research  effort  was  to  demonstrate  tlie 

feasibility  of  incorporating  dissimilar  aircraft  cliaracteuristics  into 

the  SAAC  System.  The  research  project  started  as  a joint  effort  be'tween 

the  Astronautics  and  Conn:)uter  Science,  Aeronautics,  and  Mathematical 
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Sciences  Departments  on  17  October  1975.  Due  to  personnel  reassignment 
and  workload  partici^jation,  the  research  effort  became  solely  managed 
and  executed  in  the  Matlienatical  Sciences  Department  during  the  Sumner 
of  1976.  The  research  effort  has  resulted  in  a training  device  directly 
funded  by  and  progranmed  through  the  Tactical  Fighter  Weapons  Center  (TTWC) 
at  Nellis  AFB.  The  output  of  the  research  effort  is  a conputer  simulation 
package  permitting  air-to-air  engagement  of  an  F-4E  and  a threat  aircraft. 

TAC  is  currently  rotating  F-4  crews  tlrrough  Luke  AFB  for  a weeks  training 
on  the  simulator.  In  addition  to  providing  a cost  effective  training 
device,  the  developed  simulation  package  affords  the  potential  to  examine/ 
develop  tactical  air  engagarvent  doctrine. 

2 . Boundary  Layear  Acoustic  Monitor  (B.L.A.M. ) Calibration 
Principal  Investigator:  Capt  Joseph  B.  Williams 

Sponsored  by  SAMSO,  AI-'LC 

The  B.L.A.M.  is  being  used  on  current  re-entry  vehicles.  At  present, 
there  is  only  a small  data  base  for  reducing  the  telenotry’  data.  The  current 
research,  sponsored  by  SAMSO,  will  provide  additional  data  on  the  transducer 
response.  The  calibration  will  take  place  in  the  USAFA  tri-sonic  wind 
tunnel.  Tests  will  be  made  in  tlie  Mach  3 to  Mach  4 range.  Initial  test 
will  be  made  with  the  transducers  mounted  on  a flat  plate  wind  tunnel  model. 

A flat  plate  model  instrumented  with  heat  transfer  transducers  was  used  to 
determine  if  transition  would  exteur  within  the  first  six  inches  of  model 
length.  Qualitatively,  the  date  indicated  transition  occurring  between  4 to 
8 inches  from  the  leading  edge.  This  work  was  ccxnpleted  in  the  fall  of  1976. 
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IV.  MANl\>Ei„  PRrum-i^EMr  AMU  LOGISTICS  S'lTJUIES 


A.  Department  of  Ecoixmiics,  Gecxjraphy  and  Management 

1.  Forecasting  Wage  Escalation  at  Arnold  Engineering  and 
Develotment  Center  (AEDC) 

Principal  Investigator;  Maj  VVilliam  J.  Weida,  Dcfjartment  of 
Economics,  Geography  and  Management 

Associate  Investigators:  Lt  John  J.  Crowley  and  Lt  Arthur  L. 

George,  Department  of  Economics,  Geography  and  Majiagentni 

An  investigation  into  a number  of  alternative  wage  forecasting 

models  revealed  that  GNP  was  the  best  predictor  of  future  wage  rates  at 

.'■irc.  The  QSII’  model,  with  high  and  low  estinotes  of  Fi’  77  and  F\'  78 

GNI’  figures,  was  then  used  to  provide  wage  escalation  figures  for  tlie 

tJiroe  categories  of  labor  at  AEDC. 

Pub? ication 

USAFA-TO-76-2,  USAF  Academ}'  Technical  Note,  November  1976 

2.  An  E-x^x;ndi  ture  Pattern  E\^aluation  of  Alternates  T,  L,  & J 

Principal  Investigator:  Maj  William  J.  Weida,  Detjartment  of 

Econonics,  Geography  and  Managonent 

The  research  analyzes  the  validity  of  three  contractor  proposals 
for  the  construction  of  a major  weapon  syston  conponent. 

3.  A Parametric  ^V^del  for  Nuclear  Warhead  Costs 

Principal  Investigator:  Maj  William  J.  Weida,  Dep\artmDnt  of 

Fconomics,  Geography  and  Management 

This  model  establishes  a first  cut  at  incorf xarating  tJic  various 
factors  which  moke  u^)  nuclo£ir  warhead  costs. 

Publication 

USAI’A-TN-77-3,  USAF’  Academy  Teclinical  Note,  May  1977 
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4 . A General  Technique  for  R&D  Cost  Forecasting 


-’rinci[»l  Investigator:  Maj  V^Jilliam  J.  Wcida,  Departmc-nt  of 

Economics,  Geography  and  Management 

Presentation 

DOD  Cost  Symposium,  14  Noveamber  1976 

5.  An  Econometric  Study  of  Aerial  .interdiction  in  Southern 
Laos , 10  October  1970-30  June  1971 

Principal  Investigator:  Maj  Gregory'  G.  Hildebrandt,  Department 

of  Economics,  Geognraphy  and  ,''tenagancnt 

Associate  Investigators:  Col  Kerman  L.  Glister,  Office  of  the 

Assistant  Secretary  of  Defense,  Col  Richard  D.  Duckvorth, 

National  Defense  University 

The  basic  tools  of  economic  analysis  are  a jd  to  evaluate  the 
effectiveness  of  air  resources  orployed  in  southern  Lacs  from  10  Octetoor 
1970-30  October  1971.  The  primary  objective  of  the  campaign — to  reduce 
the  aimount  of  enory'  supplies  reaching  South  Vietnam  and  Cambodia — is  used 
as  the  basic  naasure  of  strike  sortie  effectiveness.  Southeast  Asia 
variable  cost  factors  are  derived  and  used  in  conjunction  with  production 
functions  estimated  by  the  technique  of  regression  analysis  to  derive 
optimal  cost-effective  sortie  allocations.  These  allocations  highlight 
the  role  of  the  gunship  team  in  the  interdiction  effort  and  indicate  fewer 
strike  sorties  against  the  enary  road  network  could  have  been  flown.  Given 
the  strike  resources  available,  however,  the  variable  cost  of  tactical 
air  sorties  actually  flown  was  within  five  percent  of  time  estimated 
least-cost  optimum. 

Publication 

USAFA-'l’R-77-4,  USAF  Acadoty’  Technical  Report,  May  1977 
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Associate  Investigator:  Laura  D' Andrea  Tyson,  Asst.  Professor, 

Princeton  University 

There  is  an  analysis  of  the  degree  to  which  performance  incentives. 


prices,  or  prescribed  cjuantities  achieve  allocative  efficiency.  When  one 
good  is  being  controlled,  it  is  proved  that  a performance  incentive  function 
can  be  constructed  which  achieves  the  center's  objective  and  yet  which 
does  not  require  any  knowledge  by  the  center  of  the  producer's  cost 
function.  The  second-best  solution  achieved  with  performance  incentives 
when  more  than  one  good  is  being  controlled  is  also  discussed. 

Publication 

USAFA-TR-76-23,  USAF  Academy  Technical  Report,  December  1976 

7.  Itie  U.S.  Versus  the  Soviet  Incentive  Models 

Principal  Investigator:  Maj  Gregory  G.  Hildebrandt,  Department 

of  Economics,  Geography  and  Management 

There  is  a discussion  and  ana].ysis  of  the  actual  use  of  performance 
incentives  in  the  Soviet  Union  and  the  United  States.  The  Soviets  have 
recently  introduced  an  incentive  program  to  motivate  state  enterprises 
to  select  the  socially  optimal  output  level  and  this  system  is  conpared 
with  the  use  of  performance  incentives  by  the  U.S.  government  to  reward 
private  producers  in  accordance  with  cost  and  performance  outcomes.  It 
is  also  shown  that  the  U.S.  incentive  system  can  be  extended  to  solve 
the  target  output  selection  problem. 

Presentation 

Fiftli  Annual  Department  of  Defense  Procurement  Research  Syrn)xasium  at  tlic 
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Naval  Postgraduate  School  on  18  Deconber  1976. 
Publication 


USAFA-TR-76-21,  tJSAF  Acaden^  Technical  Report,  Deconber  1976  and  the 
Proceedings  of  the  Fifth  Annual  Department  of  Defense  Procuranent  Research 
Symposium  at  the  Naval  Postgraduate  School,  17-19  November  1976. 

8.  The  Use  of  Statistical  San^jling  in  Contract  Pricing 

Principal  Investigator:  Lt  Col  F.  Theodore  Helmer,  Department 

of  Economics,  Geography  and  Management 

Associate  Investigator:  Capt  Harry'  Utter 

This  report  provides  the  reader  with  the  results  of  a study  on 
the  use  of  statistical  sairpling  technitjues  on  pricing  cases  in  one  Air 
Force  Plant  Representatives  Office  (AFPRO) . The  study  reveals  that  38% 
of  the  AFPRO  pricing  workload  is  devoted  to  1-1/2%  of  the  contractual 
dollars  and  that  77%  of  the  workload  is  devoted  to  11%  of  the  dollars 
proposed.  This  study  was  undertaken  to  help  the  AFPROs  concentrate  their 
skilled  manpower  on  the  large  dollar  proposals  by  using  statistical 
sampling  on  backlog  proposals  under  $100,000.  Data  was  collected  at  one 
AFPRO  for  all  pricing  cases  for  a three-year  period,  and  sartpling 
variations  (sanple  sizes,  dollar  mgnitude,  etc.)  were  teited  to  determine 
the  feasibility  of  the  concept  and  the  appropriate  sample  size  and  dolleu' 
limitations.  The  report  concludes  that  for  the  subject  AFPRO,  using  25% 
sample  size  of  backlogged  cases  less  than  $100,000,  the  arrilyst  can  be 
highly  confident  that  the  average  percentage  reduction  r€2Commt'rn.io<.i  for 
the  sample  does  not  statistically  differ  from  the  reduction  witli  100% 
pricing.  Additional  data  were  collected  to  tost  the  25%,  $100,000  conclu- 
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Sion,  prove  to  be  invaluable  for  APTRO  and  Defense  Contract  Administrative 
Ser-'/ices  (DCAS)  offices  doing  rejxjtitive  pricing  frc«ii  the  same  contractor 
under  backlog  conditions. 

Publication 

USAFA-TR-76-17,  USAF  Acadany  Technical  Report,  August  1976. 

9 . A Search  for  a Set  of  Performance  Criteria  for  Use  in 
a Covernmcnt  Internal  Audit  Ntanagement  Control  Syston  (PhD 
dissertation) 

Principal  Investigator:  Maj  Leonard  E.  Berry,  Department  of 

Ei:»nomics,  Geography  and  Mcinagcnnent 

The  research  postulates  a Manageircnt  Control  'lodel  for  a govern- 
ment internal  audit  organization.  It  then  presents  a methodology'  and 
esTi{5irical  data  that  develops  quantitative  and  qualitative  criteria  for 
use  in  evaluating  audit  perfonronce  within  the  postulated  nvanagement 
control  system.  The  research  actually  develops  a set  of  criteria  that 
could  be  used  by  an  audit  organization  in  federal,  state  or  local 
government . 

10.  Accounting  Power,  The  Political  Element  and  the  Cost 

Accounting  Standards  Board 

Principal  Investigator:  Maj  Leonard  E.  Berry',  Dei^artment  of 

Economics,  Geography  £ind  Managejnent 

The  article  discussed  the  concepts  of  power  and  politics  in 
setting  accounting  standards  in  the  public  and  private  sector.  It  also 
argued  that  the  establishment  of  the  Cost  Accounting  Standards  Board 
was  £in  exercise  of  political  power  in  the  public  sector  and  shewed  the 
impact  of  this  on  setting  standards  in  the  private  sector. 
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Publication 


Govoxnment  Accouuitable  Journal,  Sumner  Issue,  1976. 

1 1 .  ^tud;^  Free  Assets 

Principal  Investigator:  Capt  James  B.  Streets,  Department  of 

Economics,  Geography  and  T-tonagenont 


Presentation 

IfJ  USAiyACB,  23  July  1976 

12.  Perfonrance  Incentives  and  Planning  Under  Uncertainty 

Principal  Investigator:  Maj  Gregory  G.  Hildebrandt,  Department 

of  Economics,  Geography  and  Management 

Associate  Investigator:  Professor  Laura  D' Andrea  Tyson,  Depart- 

ment of  Economics,  Princeton  University 

The  use  of  the  perfonrance  incentive  function  by  planning  organi- 
zations when  there  is  subjective  or  objective  uncertainty  is  discussed. 

It  is  proved  that  a perfornance  incentive  function  can  be  constructed 
which  achieves  both  al locational  and  distributional  optimality,  when 
there  is  subjective  uncertainty  about  the  conditions  of  production  and 
both  the  center  and  the  producer  are  risk  averse.  V'Jhen  tlrere  is  objective 
uncertainty,  Ircwever,  it  is  shown  that  it  is  not,  in  general,  possible 
for  the  center  to  achieve  these  two  objectives  simultaneously. 

Publication 

USAFA-TR-76-16,  USAF  Academy  Technical  Report,  September  1976 

13.  Games  Contractor's  Play 

Principal  Investigator:  Lt  Col  F.  Theodore  Helmer,  DepartmcTit 

of  Economics,  Geography  and  Management 
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The  understandable  objective  of  industry  is  to  provide  income 
to  onployeos  for  the  longest  period  possible  and  to  make  a long-run  profit. 
As  a result/  contractors  dealing  with  the  Air  Force  are  playing  a nurlor 
of  "games"  to  ctotain  these  objectives.  This  talk  addressed  many  of  these 
games  that  arise,  and  hew  to  recognize  and  liandle  these  situations. 
Presentation 

Denver  Chapter,  National  Purchasing  Managanent  Association,  21  October  1976 

14.  You,  Your  Job  and  Your  Future 

Principal  Investigator:  Maj  Robert  L.  Taylor,  Department  of 

Economics,  Geography  and  r«tmagemerit 

A management  Workshop  for  Secretaries 

Presentation 

USAF  Acadany,  17  Pbrch  1976,  24  May  1976,  and  10  Soptentx;r  1976 

1 5 . Calculating  the  Cost  of  a Civilian  Public  College  Education 

Principal  Investigator:  Maj  G.  Knight  Boyer,  Dofjartmcnt  of 

Econcmics,  Geography  and  Managenont 

Ifcw  much  civilian  public  education  costs  cannot  be  obtained 
directly.  Thus,  it  is  necessary  to  arrive  at  estinates  based  upon  pro- 
positions and  average  expsenditure  figures.  Estinates  were  nado  of  student 
nan-yo£ir  costs  which  could  utilize  figiires  for  civilian  colleges'  full-time 
equivalent  students.  For  the  year  1974-75,  an  estinate  of  $7,076  px;r  year 
for  public  college  students  can  be  compared  witli  tlie  U.SAl’A  Conptroller ' s 
estinate  of  $21,216  pcjr  student. 

Publication 

USAI’A-TN-76-1,  USAI’  Academy  Toclmical  Note,  Novaiilx^r  1976 
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16.  An  Etoonomic  Investigation  of  Expected  Returns  Across 

Occipations  in  the  U.S.  Mon-Supervisory  Labor  Force  (PhD  dissertuition) 

Principal  Investigator:  Lt  Col  Leslie  G.  Denend,  Department  of 

Economics,  Geograi±iy  and  Management 

In  our  society  where  markets  exist,  generally  risk  is  not  borne 
without  conpensation.  This  proposition  is  substantiated  for  65  broad 
occupational  categories  in  the  non-supervisory  U.S.  labor  force.  Tests  are 
performed  using  BLS  and  census  data.  After  controlling  for  education  anti 
experience,  the  relative  uncertainty  of  future  earnings  does  make  a difference 
in  expected  earnings.  Iirplications  for  public  sector  earnings  based  on 
craiparability  are  explored. 

17.  The  Critical  Link 


principal  Investigators:  Maj  Robert  L.  Taylor,  Department  of 

Economics,  Geography  and  Managarent;  Lt  Col  F.  Iheodore  Helmer, 
Department  of  Economics,  Geograi±iy  and  Nfenagonent;  and  Capt 
Thomas  J.  Salmon,  Department  of  Economics,  Geography  and  Manage- 
ment 

A Sipervisors'  Personnel  Management  Responsibilities  i"forkshop 
Presentation 

USAF  Academy,  30  September-1  October  1976 

18.  Organization  Theory:  A Conceptualization 

Principal  Investigators:  Maj  Rcfoert  L.  Taylor,  Department 

of  Economics,  Geography  and  Managonent  and  Miciiael  J.  O'Connell, 
USAF  Acadaiy 

Presentation 

Eighteenth  Annual  Mountain-Plains  Management  Conference,  Boise,  Id£iho, 
14-16  Octcber  1976 
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B.  DepartiuGJit  of  Mathenutical  Sciences 


/Mrcraft  Modification  Study 

Princifxal  Investiyator : Maj  Charles  R.  Mitchell 

Sponsored  by  AF  Actjuisition  Logistics  Division,  AFLC 
The  purpose  of  tliis  research  is  to  nodel  the  change  in  pexformance 
resulting  from  an  aircraft  modification  designed  for  reliability  inprovcnoit 
(RI).  The  ei'aluation  of  reliability  inproveiaent  warranty  (RBV)  options  on 
the  F-16  program  pointed  out  a major  deficiency’  related  to  predicting  RI. 

The  potential  value  to  the  Air  Force  of  RIW  depends  to  a great  degree  on  the 
contractor's  willingness  to  invest  in  ec^uipivont  modifications  to  achieve 
improved  reliability.  There  ap^x^ars  to  be  very'  little  data  to  support  the 
estinoting  methods.  Aside  from  this  specific  application,  the  Air  Force 
spends  millions  of  dollars  per  year  on  RI  modifications  and  it  is  of  para- 
mount importance  to  determine  tJie  true  effects  of  tliese  actions.  Surprisingly, 
no  program  exists  to  systoiQtically  verify  the  need  for  or  tire  effect  of  an 
RI  ecyuipment  modification.  This  research  should  be  of  interest  to  reliability 
engineers  and  imintenanco  planners  throughout  the  military  £ind  industry. 
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